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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a reflection type liquid crystal display device 
which is bright and does not deteriorate display grade due to peeling of a 
reflection electrode. 

CONSTITUTION: A plurality of gate bus wirings 52 and source bus 
wirings 53 are formed on the surface on the liquid crystal layer side of an 
insulating substrate 78 constituting one substrate 51 of a pair of 
substrates oppositely arranged through a liquid crystal layer, so that 
they are squarely crossed with each other while holding insulation. A 
reflection electrode 54 is formed in the rectangular area formed by 
crossing the wirings 52, 53 with each other. The reflection electrode 54 
and the wirings 52, 53 are connected together through a TFT element 
55. The reflection electrode 54 is provided with recessed and projecting 
surface, and the ratio of the territory removing recessed parts 60a, 60b 
to the marginal part area is selected in the range of 60%-100% in the 
marginal part 54a of the reflection electrode 54. 
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CLAIMS 



[Claim(s)] 

[Claim 1] On the other hand, of the substrates of a pair with which a liquid crystal layer is intervened, 
opposite arrangement is carried out and either has translucency at least, the liquid crystal layer side 
front face of a substrate It has the reflector which reflects the incident light from the another side 
substrate side which has translucency. The liquid crystal layer side front face of an another side 
substrate In the reflective mold liquid crystal display which has the electrode of translucency, said 
reflector has a concave convex front face. In the periphery section of said reflector The reflective mold 
liquid crystal display characterized by choosing as 100% or less of range the rate that the field except 
concave convex the surface hollow or the heights to the periphery section field concerned occupies, 
60% or more. 

[Claim 2] On the other hand, of the substrates of a pair with which a liquid crystal layer is intervened, 
opposite arrangement is carried out and either has translucency at least, the liquid crystal layer side 
front face of a substrate Two or more reflectors which are the display picture elements which reflect 
the incident light from the another side substrate side which has translucency, The **** electrode with 
which the electrical potential difference for the display impressed to each reflector is supplied, It has 
two or more switching elements which supply / intercept individually the electrical potential difference 
from said **** electrode to two or more reflectors. The liquid crystal layer side front face of an another 
side substrate In the reflective mold liquid crystal display which has the common electrode of the liquid 
crystal layer side front face concerned which has wrap translucency for the whole surface mostly, said 
reflector has a concave convex front face. In the periphery section of said reflector The reflective mold 
liquid crystal display characterized by choosing as 100% or less of range the rate that the field except 
concave convex the surface hollow or the heights to the periphery section field concerned occupies, 
60% or more. 

[Claim 3] The rate of one width of face of a direction parallel to said direction of the periphery section 
of said reflector to lay length parallel to the edge which said reflector has the shape of a rectangle or an 
abbreviation rectangle, and counters mutually [ the reflector concerned ] is a reflective mold liquid 
crystal display according to claim 1 or 2 characterized by being chosen as 10% or less of range 0.3% or 
more. 

[Claim 4] The hollow or heights in one reflector is a reflective mold liquid crystal display according to 
claim 1 or 2 characterized by being arranged irregularly. 

[Claim 5] Said hollow or heights is a reflective mold liquid crystal display according to claim 4 
characterized by consisting of two or more kinds of configurations where one kind differs from 
magnitude. 

[Claim 6] Said hollow or the array pattern of heights is a reflective mold liquid crystal display according 
to claim 4 characterized by being identically chosen in each reflector. 

[Claim 7] Said hollow or the array pattern of heights is a reflective mold liquid crystal display according 
to claim 4 characterized by being chosen so that it may be mutually reversed between adjoining 
reflectors. 

[Claim 8] Said reflector and **** electrode are a reflective mold liquid crystal display according to claim 



-2- 



2 characterized by opening spacing holding insulation mutually and on the other hand being formed in 
the liquid crystal layer side front face of a substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is suitably used as display means, such as personal digital 
assistant equipment, a pocket mold word processor, and a personal computer, and relates to the 
reflective mold liquid crystal display which displays by reflecting the incident light from the outside. 
[0002] 

[Description of the Prior Art] Since liquid crystal displays are a thin shape, a light weight, and a low 
power comparatively, they are broadly used from the former as display means, such as information 
terminal units, such as a personal computer, a word processor, and an electronic notebook, and pocket 
mold television. 

[0003] In the liquid crystal display which performs monochrome display, TN (Twisted Nematic) mold 
liquid crystal display is used as electronic equipment with little amount of information displayed 
comparatively, such as an electronic calculator and a clock, and a STN (super twisted nematic) mold 
liquid crystal display is used as electronic equipment with comparatively much display amount of 
information, such as a word processor. TN mold and a STN mold liquid crystal display need two 
polarizing plates, and the use effectiveness of the light which carries out incidence from the outside 
becomes 30% or less. For this reason, a display image will become dark if it uses as a reflective mold 
liquid crystal display which formed the reflecting plate. Moreover, although it is also possible to prepare 
a back light in order to make a display image bright, un-arranging, such as increase of power 
consumption and an increment in weight, arise, and it is not suitable for portable electronic equipment 
with this. 

[0004] In the liquid crystal display which performs color display, the liquid crystal display which 
combined the color filter with said TN mold and the STN mold liquid crystal display is used. Such a liquid 
crystal display for color displays has realized color display by additive color mixture. Since two polarizing 
plates are used as well as the case where monochrome display is performed when realizing color display, 
the use effectiveness of incident light will become low. Moreover, since a pixel is divided into three 
colors of red, green, and blue in order to realize color display, the use effectiveness of light falls further 
by pixel division. Furthermore, in an actual display panel, if a numerical aperture becomes small with 
regards to the use effectiveness of light also in the rate of the field which contributes to a display at the 
actual condition of the numerical apertures of a pixel, i.e., the pixel field of one unit, the use 
effectiveness of light will also fall. Since there is a limitation in reduction of the field which wiring which 
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supplies the field which does not contribute to a display, for example, a switching element, and the 
electrical potential difference for a display takes although a pixel field becomes small when highly 
minute-ization of a display is attained, said numerical aperture becomes small. Since it is such, in the 
liquid crystal display which performs color display, a display image becomes still darker. For example, the 
use effectiveness of light becomes several %. For this reason, a back light is needed and it becomes a 
low power and the hindrance of lightweight-izing. 

[0005] The examination for raising the use effectiveness of light is made to such a problem. For example, 
it is indicated by "D. L.White and G.NTaylor;J.Appl.Phys.45No.1 1 4718 (1974)" mixing dichroism coloring 
matter into a liquid crystal layer, and giving chiral structure to the orientation of a liquid crystal molecule, 
i.e., by considering as the White Taylor mold guest host mode, that the bright high display image of a 
contrast ratio which made the polarizing plate unnecessary is obtained. According to this approach, even 
if the light which could also twist dichroism coloring matter along with the liquid crystal molecule which 
carried out torsion orientation, and carried out orientation and which carried out incidence to such a 
liquid crystal layer is polarization of which direction, it is absorbed with dichroism coloring matter. The 
black display for example, in monochrome display is realizable with this. On the other hand, at the time 
of electrical-potential-difference impression, a liquid crystal molecule and dichroism coloring matter 
carry out orientation in the direction of electric field, and incident light penetrates. A white display is 
realizable with this. 

[0006] Moreover, for example, the method of using only one polarizing plate is proposed in "18th liquid 
crystal debate 3D -110 (1992)." According to this approach, a liquid crystal display has the structure of 
a polarizing plate / liquid crystal layer / reflecting plate, or a polarizing plate / phase contrast plate / 
liquid crystal layer / reflecting plate, and a display is performed by the phase change of light which 
carried out incidence to the liquid crystal layer. Since only one sheet uses a polarizing plate, a 
comparatively bright display image is obtained. 

[0007] It becomes possible to raise the use effectiveness of the light which was 30% or less even to 
about 50% by these two approaches. Furthermore, improving the numerical aperture of a pixel, for 
example is proposed. This is indicated by JP,6-75238,A for example, by these applicants. 
[0008] Drawing 21 is the top view of one substrate 31 of the reflective mold liquid crystal display 30 
currently indicated in JP,6-75238,A, and drawing 22 is the sectional view of the reflective mold liquid 
crystal display 30. It consisted of glass etc., and it had insulation, two or more gate bus wiring 32 of 
while which consists of chromium, a tantalum, etc. on a substrate 31 was formed in parallel mutually, and 
the gate electrode 33 has branched from the gate bus wiring 32. The gate bus wiring 32 is functioning as 
the scanning line. 

[0009] The gate dielectric film 34 which covers the gate bus wiring 32 and the gate electrode 33, and 
consists of silicon nitride (SiNx), silicon oxide (SiOx), etc. the whole surface on a substrate 31 is formed. 
On the upper gate dielectric film 34 of the gate electrode 33, the semi-conductor layer 35 which 
consists of amorphous silicon (it is hereafter described as "a-Si".), polycrystalline silicon, CdSe, etc. is 
formed. The contact electrode 41 which consists of a-Si etc. is formed in the both ends of the semi- 
conductor layer 35. On one contact electrode 41, superposition formation of the source electrode 36 
which consists of titanium, molybdenum, aluminum, etc. is carried out, and superposition formation of the 
source electrode 36 and the drain electrode 37 which consists of titanium, molybdenum, aluminum, etc. 
similarly is carried out at the contact electrode 41 top of another side. 

[0010] As shown in drawing 21 , the source bus wiring 39 which intersects the gate bus wiring 32 on 
both sides of the above-mentioned gate dielectric film 34 is connected to the source electrode 36. The 
source bus wiring 39 is functioning as a signal line. The source bus wiring 39 is also formed with the 
same metal as the source electrode 36. The gate electrode 33, gate dielectric film 34, the semi- 
conductor layer 35, the source electrode 36, and the drain electrode 37 constitute a thin film transistor 
(it is hereafter described as "TFT".) 40, and this TFT40 has the function of a switching element. 
[001 1] The gate bus wiring 32, the source bus wiring 39, and TFT40 are covered, and the organic 
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compound insulator 42 is formed all over the substrate 31 top. Heights 42a of height H in which the 
point was formed in the shape of the spherical surface is formed in the field in which the reflector 38 of 
an organic compound insulator 42 is formed by the shape of a taper, and the contact hole 43 is formed 
in the predetermined part on the drain electrpde 37 of an organic compound insulator 42. In order to 
make small the formation approach of an organic compound insulator 42, and variation of the liquid 
crystal thickness at the time of creating the problem on the process which forms a contact hole 43 in 
this, and a liquid crystal display 30, as for height H of heights 42a, it is desirable to be referred to as 10 
micrometers or less. Generally, the thickness of a liquid crystal layer is 10 micrometers or less. The 
reflector 38 which consists of aluminum, silver, etc. is formed on the formation field of heights 42a of an 
organic compound insulator 42, and a reflector 38 is connected with the drain electrode 37 by the 
contact hole 43. Furthermore on it, the orientation film 44 is formed. 

[0012] A color filter 46 is formed on the substrate 45 of another side. In the field to which a color filter 
46 counters the reflector 38 of a substrate 31, filter 46b in the field which is formed and does not 
counter a reflector 38 with black Magenta or green filter 46a is formed. The whole surface on a color 
filter 46, the transparent electrode 47 which consists of ITO (Indium Tin Oxide) etc. is formed, and the 
orientation film 48 is further formed on it. 

[0013] Said two substrates 31 and 45 counter so that a reflector 38 and filter 46a may be in agreement, 
between lamination ** and a substrate, liquid crystal is poured in and the liquid crystal layer 49 is 
formed. Thus, the reflective mold liquid crystal display 30 is completed. 

[0014] Drawing 23 is the top view of the substrate 12 which has TFT1 1 used for the active matrix 
currently indicated as a conventional technique in JP,6-75238,A, and drawing 24 is the sectional view 
seen from cutting plane line X28-X28 shown in drawing 23 . Two or more gate bus wiring 13 which 
consists of chromium, a tantalum, etc. is mutually formed in parallel on the substrate 12 which has the 
insulation of glass etc., and from the gate bus wiring 13, the gate electrode 14 branches and is prepared. 
The gate bus wiring 13 is functioning as the scanning line. 

[0015] The gate dielectric film 15 which covers the gate electrode 14 and consists of silicon nitride, 
silicon oxide, etc. the whole surface on a substrate 12 is formed. On the upper gate dielectric film 15 of 
the gate electrode 14, the semi-conductor layer 16 which consists of a-Si etc. is formed. The contact 
layer 17 which consists of a-Si etc. is formed in the both ends of the semi-conductor layer 16. On one 
contact layer 17, superposition formation of the source electrode 18 is carried out, and superposition 
formation of the drain electrode 19 is carried out on the contact layer 17 of another side. The source 
bus wiring 23 which functions as a signal line which crosses on both sides of the gate bus wiring 13 and 
the above-mentioned gate dielectric film 15 is connected to the source electrode 18. The gate 
electrode 14, gate dielectric film 15, the semi-conductor layer 16, the contact layer 17, the source 
electrode 18, and the drain electrode 19 constitute TFT11. 

[0016] Furthermore, on it, it has two or more heights 20a, and the organic compound insulator 20 which 
has a contact hole 21 on the drain electrode 19 is formed. A reflector 22 is formed on an organic 
compound insulator 20, and the reflector 22 is connected with the drain electrode 19 through the 
contact hole 21. On a reflector 22, the orientation film is formed further, and liquid crystal is poured in 
for while it seems that it mentioned above between the substrate of another side, and lamination ** and 
a substrate like a substrate 31. 

[0017] In the example shown in drawing 21 - drawing 24 , since reflectors 38 and 22 are formed on 
organic compound insulators 42 and 20, it becomes possible to make it superimpose on some of gate 
bus wiring 32 and 13 and source bus wiring 39 and 23 of them. Therefore, since the area of reflectors 38 
and 22 becomes large, a numerical aperture improves and the use effectiveness of light improves, a 
bright display image is obtained. Furthermore, by this approach, since the reflectors 38 and 22 which 
consist of the ingredient which has reflexibility as a pixel electrode are formed and the reflectors 38 and 
22 concerned are used as a reflecting plate, parallax decreases as compared with the liquid crystal layer 
of substrates 31 and 12, and the reflective mold liquid crystal display which formed the reflecting plate 
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in the opposite side. By combining with the White teller mold guest host mode in which the liquid crystal 
display of such a configuration was mentioned above, a still brighter reflective mold liquid crystal display 
is realizable. 
[0018] 

[Problem(s) to be Solved by the Invention] Although the use effectiveness of light improves and a bright 
display image is obtained by considering as a configuration as shown in drawing 21 - drawing 24 , 
following un-arranging according to irregularity which was mentioned above arise. That is, Heights 42a 
and 20a are formed in the front face of organic compound insulators 42 and 20, and reflectors 38 and 22 
are formed on the organic compound insulator 42 which has Heights 42a and 20a, and 20. 
[0019] Reflectors 38 and 22 are created by carrying out pattern formation to a predetermined 
configuration, after forming in the whole surface the metal membrane which serves as reflectors 38 and 
22 first. The etching method is used for this pattern formation. Although dissolution removal of the 
metal membrane of the part which is not required is carried out with an etching reagent at the time of 
etching, said etching reagent permeates among the metal membrane and organic compound insulators 42 
and 20 which it should leave as reflectors 38 and 22 in this case. In the edge part of the metal 
membrane which should remain, it is so remarkable that osmosis of an etching reagent has many 
interfaces of the metal membrane and organic compound insulators 42 and 20 concerned, by forming 
Heights 42a and 20a, as mentioned above, its interface increases seemingly and it becomes remarkable 
permeating [ of an etching reagent ] it. Moreover, although membranes are formed for example, by the 
sputtering method, when the covering nature of this metal membrane is bad, it becomes remarkable 
permeating [ of an etching reagent ] a metal membrane. 

[0020] Thus, if an etching reagent permeates, the formed reflectors 38 and 22 will exfoliate from the 
edge part. The picture element in which reflectors 38 and 22 exfoliated turns into a defective picture 
element, and reduces display grace remarkably. Moreover, since the exfoliative reflectors 38 and 22 
exist in a liquid crystal layer, they have a possibility that a short circuit may arise by this between other 
reflectors 38 and 22 and the transparent electrode which counters reflectors 38 and 22. 
[0021] In addition, in the example shown in drawing 21 and drawing 22 , although heights 42a is not 
prepared in the front face of the organic compound insulator 42 on said wiring 32 and 39 in order to 
avoid the short circuit of a reflector 38, and the gate and the source bus wiring 32 and 39, the field in 
which heights 42a for preventing exfoliation which was mentioned above is not prepared is not specified. 
[0022] The purpose of this invention is bright and is offering a reflective mold liquid crystal display 
without deterioration of the display grace by exfoliation of a reflector. 
[0023] 

[Means for Solving the Problem] Intervene a liquid crystal layer and, on the other hand, of the 
substrates of a pair with which opposite arrangement of this invention is carried out, arid either has 
translucency at least the liquid crystal layer side front face of a substrate It has the reflector which 
reflects the incident light from the another side substrate side which has translucency. The liquid crystal 
layer side front face of an another side substrate In the reflective mold liquid crystal display which has 
the electrode of translucency, said reflector has a concave convex front face. In the periphery section 
of said reflector It is the reflective mold liquid crystal display characterized by choosing as 100% or less 
of range the rate that the field except concave convex the surface hollow or the heights to the 
periphery section field concerned occupies, 60% or more. Intervene a liquid crystal layer and, on the 
other hand, of the substrates of a pair with which opposite arrangement of this invention is carried out, 
and either has translucency at least moreover, the liquid crystal layer side front face of a substrate Two 
or more reflectors which are the display picture elements which reflect the incident light from the 
another side substrate side which has translucency, The **** electrode with which the electrical 
potential difference for the display impressed to each reflector is supplied, It has two or more switching 
elements which supply / intercept individually the electrical potential difference from said **** 
electrode to two or more reflectors. The liquid crystal layer side front face of an another side substrate 

-6- 



In the reflective mold liquid crystal display which has the common electrode of the liquid crystal layer 
side front face concerned which has wrap translucency for the whole surface mostly, said reflector has 
a concave convex front face. In the periphery section of said reflector It is the reflective mold liquid 
crystal display characterized by choosing as 100% or less of range the rate that the field except concave 
convex the surface hollow or the heights to the periphery section field concerned occupies, 60% or more. 
Moreover, the rate of one width of face of a direction parallel to said direction of the periphery section 
of said reflector to lay length with this invention parallel to the edge at which said reflector has the 
shape of a rectangle or an abbreviation rectangle, and counters mutually [ the reflector concerned ] is 
characterized by being chosen as 10% or less of range 0.3% or more. Moreover, the hollow or heights in 
one reflector of this invention is characterized by being arranged irregularly. Said hollow or heights of 
this invention is characterized by consisting of two or more kinds of configurations where one kind 
differs from magnitude further again. Moreover, said hollow of this invention or the array pattern of 
heights is characterized by being identically chosen in each reflector. Said hollow of this invention or the 
array pattern of heights is characterized by being chosen so that it may be mutually reversed between 
adjoining reflectors further again. Moreover, said reflector and **** electrode of this invention are 
characterized by opening spacing holding insulation mutually and on the other hand being formed in the 
liquid crystal layer side front face of a substrate. 
[0024] 

[Function] If this invention is followed, at least, either carries out opposite arrangement of the substrate 
of the pair which has translucency through a liquid crystal layer, and a reflective mold liquid crystal 
display is constituted, and on the other hand, as for the liquid crystal layer side front face of a substrate, 
inside [ it is the substrate of said pair ] has a reflector, and, as for the liquid crystal layer side front face 
of an another side substrate, it has the electrode of translucency. The lapping part of a reflector and a 
band electrode is a display picture element, and the light which carried out incidence from the another 
side substrate side which has translucency is reflected by the reflector. 

[0025] Moreover, if this invention is followed, at least, either intervenes a liquid crystal layer, and carries 
out opposite arrangement of the substrate of the pair which has translucency, and a reflective mold 
liquid crystal display is constituted, and on the other hand, as for the liquid crystal layer side front face 
of a substrate, inside [ it is the substrate of said pair ] has two or more reflectors, a **** electrode, and 
two or more switching elements, and, as for the liquid crystal layer side front face of an another side 
substrate, it has a common electrode. 

[0026] A reflector is a display picture element which reflects the incident light from the another side 
substrate side which has translucency, the electrical potential difference for the display impressed to 
each reflector is supplied to a **** electrode, and said electrical potential difference is supplied / 
intercepted by said reflector by the switching element individually prepared to two or more reflectors, a 
common electrode — the liquid crystal layer side front face of an another side substrate — the whole 
surface is covered mostly and it has translucency. 

[0027] In such a reflective mold liquid crystal display, the rate that the field except the hollow or heights 
to the periphery section field concerned occupies is chosen as 100% or less of range 60% or more in the 
field which said reflector has a concave convex front face, and has predetermined die length toward the 
method of inside from the periphery of the periphery section, i.e., a reflector front face. That said 
percentage is 100% means that there is not a hollow or heights in the periphery section completely. In 
order to make a reflector front face concave convex, the front face in which a reflector should be 
formed is made concave convex, and after forming the metal membrane which serves as a reflector all 
over the front face concerned, a reflector is formed by carrying out pattern formation of said metal 
membrane. Etching is used for the pattern formation of a metal membrane, and dissolution removal of 
the metal membrane which is not required is carried out. 

[0028] In said reflective mold liquid crystal display, a hollow or heights is not [ that it is comparatively 
few or ] in the periphery section of a reflector, and the hollow or heights formed in the part equivalent 



-7- 



. to thus periphery section of the reflector of the front face in which a reflector should be formed for this 
reason is also being comparatively few or completely lost. For this reason, in the edge part of the metal 
membrane which remains as a reflector, the interface of the front face and metal membrane in which a 
reflector should be formed decreases comparatively, and the amount in which an etching reagent 
permeates from both interface at the time of etching for carrying out pattern formation of said metal 
membrane decreases. 

[0029] Therefore, the exfoliation from the edge part of a reflector is prevented and generating of a 
defective picture element decreases. Moreover, it is also prevented that a short circuit occurs between 
the band electrodes or common electrodes which counter other reflectors and reflectors with the 
exfoliative reflector. Furthermore, a reflector functions as a reflecting plate and, on the other hand, 
parallax reduces it with the liquid crystal layer side of a substrate by this as compared with the 
reflective mold liquid crystal display which formed the reflecting plate in the opposite side. 
[0030] It was checked by making into 100% or less of range the rate that the field except the hollow or 
heights in the periphery section of said reflector occupies, 60% or more that exfoliation of the edge part 
of a reflector does not arise. 

[0031] Moreover, if this invention is followed, a reflector will have the shape of a rectangle or an 
abbreviation rectangle, and the rate of one width of face of a direction parallel to said direction of the 
periphery section of said reflector to lay length parallel to the edge which counters mutually [ a 
reflector ] will be chosen as 10% or less of range 0.3% or more. A hollow or heights which was mentioned 
above in the periphery section chosen as such magnitude is formed. 

[0032] Moreover, if this invention is followed, the hollow or heights in one reflector will be arranged 
irregularly. Moreover, said hollow or heights consists of two or more kinds of configurations where one 
kind differs from magnitude, preferably. Moreover, said hollow or the array pattern of heights is 
preferably made the same in each reflector. Moreover, said hollow or the array pattern of heights is 
preferably reversed mutually between adjoining reflectors, since each of these shows the same 
reflection property by every picture element — uniform — high — it becomes possible to obtain a 
bright contrast display image. 

[0033] Moreover, if this invention is followed, said reflector and **** electrode will open spacing holding 
insulation mutually, and will be formed in the liquid crystal layer side front face of the aforementioned 
one side substrate. Thus, even if it is a time of a reflector and a **** electrode being formed, as 
mentioned above, it is comparatively bright by making a reflector front face concave convex, and the 
reflective mold liquid crystal display which was excellent in display grace without exfoliation of a 
reflector can be created. 
[0034] 

[Example] Drawing 1 is the top view of the reflective mold liquid crystal display 61 of the active-matrix 
mold which is one example of this invention expanding and showing a substrate 51 on the other hand. At 
least, among the substrates 51 and 71 of a pair with which either has translucency, the reflective mold 
liquid crystal display 61 intervenes, and a liquid crystal layer is constituted. 

[0035] On the insulating substrate 78 of the substrates 51 and 71 of said pair which constitutes a 
substrate 51 on the other hand, for example, is realized with glass, two or more gate bus wiring 52 is 
formed in parallel mutually. The gate electrode 56 has branched from the gate bus wiring 52. Moreover, 
insulation is held mutually [ said two or more gate bus wiring 52 ], and two or more source bus wiring 53 
is formed in the direction which intersects perpendicularly mutually. The source electrode 57 has 
branched from the source bus wiring 53. A reflector 54 is formed in the field of the shape of a rectangle 
on a substrate 51 while being formed, when two or more gate bus wiring 52 and two or more source bus 
wiring 53 cross. In order to hold insulation mutually with the gate bus wiring 52 and the source bus 
wiring 53, a reflector 54 opens spacing W1-W4, and is prepared. 

[0036] Said reflector 54, and the gate bus wiring 52 and the source bus wiring 53 are connected through 
the TFT component 55 which is a switching element. The TFT component 55 is constituted including 
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. said gate electrode 56 and the source electrode 57, and the drain electrode 58 connected to a reflector 
54, and as it mentions the drain electrode 58 and a reflector 54 later, it is connected by the contact 
hole 59. 

[0037] Two or more hollows 60a and 60b are established in the front face of said reflector 54, and said 
front face serves as concave convex by this. In periphery section 54a of the reflector 54 which attaches 
and shows a slash in drawing 1 although it is in the whole surface mostly of reflector 54 front face, as 
for two or more hollows 60a and 60b, Hollows 60a and 60b are formed as follows. That is, the rate that 
the field except the hollows 60a and 60b to all the fields of periphery section 54a occupies is chosen as 
100% or less of range 60% or more. What is illustrated is the case where Hollows 60a and 60b are not 
formed in said periphery section 54a at all, when it chooses to 100%. In addition, periphery section 54a is 
a field which has predetermined die length toward the method of inside from the periphery of the front 
face of a reflector 54, and said predetermined die length is expressed in this example by A2 and B-2. 
[0038] Moreover, at this example, two or more hollows 60a and 60b consist of two different kinds of 
magnitude of hollows 60a and 60b for the hollow of plurality being arranged [ and ] irregularly in one 
reflector 54. In addition, the number of two or more hollows may be one, and consisting of three or more 
kinds of configurations where magnitude differs also belongs to this invention in the range. 
[0039] As for depth H of said hollows 60a and 60b, it is still more desirable to be referred to as 10 
micrometers or less. Generally, the thickness of a liquid crystal layer is 10 micrometers or less, and can 
make dispersion in liquid crystal thickness small by choosing depth H as mentioned above. In this 
example, the magnitude of Hollows 60a and 60b set the diameters at the maximum equator D1 and D2 of 
a cross-section configuration to 10 micrometers and 5 micrometers, and depth H could be 0.6 
micrometers. 

[0040] Drawing 2 is the sectional view showing the reflective mold liquid crystal display 61. With 
reference to drawing 2 , the manufacture approach of the reflective mold liquid crystal display 61 is 
explained. For example, on the Corning, Inc. make, and the insulating trade name # substrate 78 which 
consists of the glass realized by 7059, said gate bus wiring 52 and the gate electrode 56 are formed. 
This forms Ta film with a thickness of 3000A by the sputtering method all over the insulating substrate 
78, and is created by carrying out pattern formation of the Ta film concerned by the photolithography 
method and the etching method. 

[0041] Next, said gate bus wiring 52 and the gate electrode 56 are covered, and gate dielectric film 62 is 
formed, this — for example, plasma CVD (Chemical Vapor Deposition) — it is created by forming the 
SiNX film with a thickness of 4000A by law. Moreover, it can create also by anodizing the gate bus wiring 
52 and the gate electrode 56, and forming 20Ta5 film. In this example, the SiNX film, the a-Si layer with 
a thickness of 1000 moreA, and the n+ mold a-Si layer with a thickness of 400A were continued and 
formed in this order by the plasma-CVD method. Pattern formation of an a-Si layer and the n+ mold a- 
Si layer is carried out to coincidence, the semi-conductor layer 63 is formed of an a~Si layer, and the 
contact layers 64 and {35 are formed of an n+ mold a-Si layer, respectively. 
[0042] Then, the formed member is covered, all over the insulating substrate 78, Mo film with a 
thickness of 2000A is formed by the sputtering method, and the source bus wiring 53, the source 
electrode 57, and the drain electrode 58 are formed by carrying out pattern formation of the Mo film 
concerned. Thus, the TFT component 55 is created. 

[0043] The organic compound insulator 66 which has a concave convex front face by the approach of 
mentioning later all over the insulating substrate 78 with which the TFT component 55 was formed is 
formed, said reflector 54 is further formed on an organic compound insulator 66, and the front face of a 
reflector 54 also serves as concave convex by the concave convex front face of an organic compound 
insulator 66. Therefore, the hollow equivalent to the hollows 60a and 60b which reflector 54 front face 
which was mentioned above to the field in which the reflector 54 of an organic compound insulator 66 
should be formed has is formed. Moreover, the contact hole 59 for connecting a reflector 54 with the 
drain electrode 58 is established in the predetermined field of an organic compound insulator 66. On the 
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orgapic compound insulator 66 in which the reflector 54 was formed, said reflector 54 is covered and 
the orientation film 67 is formed. Thus, on the other hand, a substrate 51 is created. 
[0044] Moreover, a color filter 72 is formed, for example on said insulating substrate 78 and the 
insulating substrate 79 which consists of glass etc. similarly. A color filter 72 consists of cyanogen filter 
72a and red filter 72b which are prepared corresponding to each picture element. On a color filter 72, 
the common electrode 73 with a thickness of 1000A realized by 1TO is formed. Furthermore, the 
orientation film 74 is formed on the common electrode 73. Thus, the another side substrate 71 is 
created. 

[0045] On the other hand, the orientation film 67 of a substrate 51 and the orientation film 74 of the 
another side substrate 71 are created by performing rubbing washing, after [ said ] forming the resin film 
first, calcinating the resin film concerned at 180 degrees C and performing rubbing processing to a 
direction further on the other hand. Rubbing washing is processing which cleans ultrasonically the 
substrate front face by which rubbing processing was carried out by organic solvents, such as isopropyl 
alcohol, and is processing for removing the dirt produced at the time of rubbing. 

[0046] It pastes up with the adhesives by which each part material was formed as it mentioned above 
and which it reached on the other hand, the another side substrates 51 and 71 have been arranged as 
the mutual orientation film 67 of a substrate and 74 front faces countered, for example, mixed the 4.5- 
micrometer spacer. Adhesives are formed in the periphery section of one of substrates by screen 
printing. Moreover, at this time, the injected hole for liquid crystal impregnation is prepared, and a liquid 
crystal ingredient is poured in by the vacuum pouring-in method from the injected hole concerned. Of 
this, the substrate 51 of a pair and the liquid crystal layer 75 which intervenes among 71 are formed. 
[0047] As a liquid crystal ingredient, the ingredient of the guest host mold which mixed black dichroism 
coloring matter in the pneumatic liquid crystal, for example is used. In this example, the Merck Co. make 
and a trade name ZLI4792 (refractive-index anisotropy deltan=0.13) were used as a pneumatic liquid 
crystal, and the mixture of an azo system and anthraquinone system coloring matter was used as 
dichroism coloring matter, respectively. Moreover, 1.3% of chiral agent was mixed into the liquid crystal 
ingredient. As said chiral agent, the Merck Co. make and a trade name S-81 1 were used. Since the twist 
pitch P0 of a liquid crystal molecule is set as 5 micrometers by this chiral agent and thickness d of the 
liquid crystal layer 75 is set as 4.5 micrometers by said spacer, d/PO is set as about 0.9. 
[0048] Drawing 3 is drawing showing the relation of the rubbing processing directions 67a and 74a given 
to each orientation film 67 and 74 at the time of substrate lamination. Thus, as rubbing processing 
direction 67a given to the orientation film 67 and rubbing processing direction 74a given to the 
orientation film 74 become an opposite direction mutually, substrates 51 and 71 are lamination ****. 
Therefore, the twist angle of the liquid crystal molecule between substrates becomes about 360 degrees. 
A display is performed by the principle of operation as the liquid crystal display in the White Taylor mold 
guest host mode with such almost same reflective mold liquid crystal display 61 of a configuration. In the 
liquid crystal display in the White Taylor mold guest host mode, the twist angle of the liquid crystal 
molecule between substrates becomes 720 degrees or more. 

[0049] Picture element 76a shown in drawing 2 shows the orientation condition of liquid crystal molecule 
75a at the time of no electrical-potential-difference impressing, and dichroism coloring matter 77, in this 
case, 360-degree twist orientation of the liquid crystal molecule 75a is carried out between a substrate 
51 and 71, and it carries out orientation also of the dichroism coloring matter 77 along with this liquid 
crystal molecule 75a. With dichroism coloring matter 77, since the incident light which carried out 
incidence from the another side substrate 71 side at this time is altogether absorbed even if it is the 
light of all polarization, it serves as a black display. 

[0050] On the other hand, picture element 76b shows the orientation condition of liquid crystal molecule 
75a at the time of electrical-potential-difference impression, and dichroism coloring matter 77, in this 
case, in the part which is separated from the comparatively weak orientation film 67 and 74 of the 
orientation restraining force of the orientation film 67 and 74, orientation of the liquid crystal molecule 
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. 75a is carried out in the direction of electric field, and it carries out orientation also of the dichroism 
coloring matter 77 along with liquid crystal molecule 75a. Since it reflects and outgoing radiation of the 
incident light which carried out incidence from the another side substrate 71 side at this time is carried 
out with a reflector 54, without being absorbed with dichroism coloring matter 77, it serves as color 
specification based on a color filter 72. 

[0051] In addition, the configuration of the TFT component 55 is not restricted to bottom gate structure 
which was mentioned above, and preparing the TFT component of top gate structure also belongs to the 
range of this invention. Moreover, using metals, such as aluminum and Ti, the alloy of aluminum and Si, 
the alloy of Kr and Ta, etc. as the gate, the source, and drain electrodes 56-58 also belongs to the 
range of this invention besides the metallic material mentioned above, moreover — as gate dielectric 
film 62 — Si02 etc. — it is also possible to use an insulating material. Furthermore, in this example, also 
although it explains and excels about an a-SiTFT component as a TFT component 55, it is also possible 
to use a p-SiTFT component. 

[0052] Moreover, in this example, since refractive-index anisotropy deltan of a liquid crystal ingredient 
was set to 0.13 and thickness d of a liquid crystal layer was set up with 4.5 micrometers, deltan-d is set 
to about 0.585 micrometers, deltan-d is not restricted to the value mentioned above, and is preferably 
chosen as 0.6 micrometers or less still more preferably 1.0 micrometers or less. If deltan-d is too large, 
in order that light may carry out the rotatory polarization in the liquid crystal layer 75, absorbing [ of 
dichroism coloring matter 77 ] becomes inadequate. 

[0053] Drawing 4 is the sectional view, showing gradually the formation approach of the hollows 60a and 
60b of reflector 54 front face of a substrate 51 on the other hand. As it mentions above, after the TFT 
component 55 is formed on the insulating substrate 78, as shown in drawing 4 (1), the TFT component 
55 is covered in the front face of said insulating substrate 78, and the resist film 81 is formed, the resist 
film 81 — for example, Tokyo — adaptation : — shrine make — it realizes by trade name OFPR-800 and 
a resist film ingredient is applied by the spin coat method by which an engine speed is set as 500rpm - 
3000rpm. In this example, the resist film ingredient was applied for 30 seconds at the engine speed of 
3000rpm, and the resist film 81 of 1 .2-micrometer thickness was created. In addition, after applying, 
prebaking processing (heat treatment) is carried out for 30 minutes at 100 degrees C. 
[0054] Next, on the resist film 81 applied as shown in drawing 4 (2), the mask 82 with which light 
transmission field 82a and protection-fronrHight field 82b were formed in the predetermined pattern is 
arranged, and exposure processing is performed by light 83. then, Tokyo — adaptation — a development 
is performed by shrine make and trade name NMD-3 (2.38%). The heights according to the pattern of a 
mask 82 are formed of this. 

[0055] In a substrate which was mentioned above, the heights 84 which the rough edge of the character 
of the heights was rounded off as shown in drawing 4 (3), and became smooth are formed by heat- 
treating at 120 degrees C - 250 degrees C. At this example, heat treatment was performed for 30 
minutes at 180 degrees C. Furthermore, the same resist ingredient as the resist film 81 which covered 
and mentioned the formed heights 84 above is applied, and the organic compound insulator 66 which 
consists of a resist ingredient and said heights 84 concerned is formed. Spreading of a resist ingredient 
is performed by the spin coat method, and the condition is chosen in 20 seconds at the rotational 
frequency of 920rpm - 3500rpm. In this example, the resist ingredient was applied for 20 seconds by 
2200rpm, and the organic compound insulator 66 with a thickness of 1 micrometer was formed. The 
front face of the formed organic compound insulator 66 serves as concave convex by said heights 84. 
[0056] Then, a contact hole 59 is formed in said organic compound insulator 66 of exposure and a 
development. The metal membrane furthermore used as a reflector 54 is formed on an organic 
compound insulator 66. As a metal membrane, aluminum, nickel, Cr, Ag, etc. can be used, for example. 
Moreover, the thickness of a metal membrane is chosen as 0.01 micrometers - about 1.0 micrometers. 
In this example, aluminum was formed with the vacuum deposition method. The reflector 54 as shown in 
drawing 4 (4) is formed by exposing, developing and etching the metal membrane furthermore formed. In 
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. the front face of the reflector 54 concerned, since said organic-compound-insulator 66 front face is 
concave convex, Hollows 60a and 60b are formed and it becomes concave convex. 
[0057] Drawing 5 is the top view showing the mask 82 used in case the organic compound insulator 66 
which has a concave convex front face is created. Using the mask 82 concerned, as mentioned above, 
two or more heights 84 which consist of a resist ingredient are formed, and an organic compound 
insulator 66 is formed by covering these heights 84 and applying a resist ingredient. The configuration 
and array pattern of heights 84 are determined by light transmission field 82a and protection-from-light 
field 82b which a mask 82 has, and the configuration and array pattern of Hollows 60a and 60b on an 
organic compound insulator 66 are also determined by this. The array pattern of light transmission field 
82a of a mask 82 is identically arranged in each picture elements 76c-76f so that it may be illustrated, 
for example. 

[0058] Drawing 6 is the top view showing other masks 85. With a mask 85, between the picture elements 
which adjoin so that it may be illustrated, it is mutually reversed and is arranged. That is, in picture 
element 76c, the array pattern of picture element 76c and picture elements 76d and 76e serves as 
relation of axial symmetry, and is the same about other picture elements 76d-76f. 
[0059] As a mask used in case the organic compound insulator 66 which has a concave convex front 
face is created, it is also possible to use the following masks 86-90 other than said masks 82 and 85. 
[0060] Drawing 7 is the top view showing the distance r between the hollows 60 of the plurality of the 
front face of a reflector 54. Moreover, drawing 8 is a graph which shows relation with the distance r and 
distance's r which exists in front face of one reflector 54 existence number. Two or more desirable 
hollows 60 must make the distance r1-r7 between the hollows 60 as shown in drawing 7 exist by the 
same frequency in this example, in order to arrange a hollow 60 irregularly in true semantics, although 
irregularly arranged with one reflector 54. in an ideal array, it becomes like the sign L1 of drawing 8 — 
although kicked — actual — distance — r — as long as — since it is few or there is completely nothing 
when [ be / nothing ] close to 0, it becomes like a sign L2. For this reason, interference of the reflected 
light arises and deterioration of display grace is caused. 

[0061] In order to cancel interference of the reflected light which was mentioned above, the mask for 
forming the hollow 60 which overlapped mutually is used. 

[0062] Drawing 9 is the top view showing the masks 86-90 of further others. Light transmission field 86a 
of one kind of magnitude is formed in the mask 86 shown in drawing 9 (1), and it has on it the field with 
which light transmission field 86a laps. Other fields are protection-from-light field 86b. The light 
transmission fields 87a and 87b of two kinds of magnitude are formed in the mask 87 shown in drawing 9 
(2), and it has on it the field with which the light transmission fields 87a and 87b concerned lap. Other 
fields are protection-from-light field 87c. The light transmission fields 88a, 88b, and 88c of three kinds 
of magnitude are formed in the mask 88 shown in drawing 9 (3), and other fields are 88d of protection- 
from-light fields. The light transmission fields 89a, 89b, and 89c of three kinds of magnitude are formed 
in the mask 89 shown in drawing 9 (4), and it has on it the field with which the light transmission fields 
89a, 89b, and 89c concerned lap. Other fields are 89d of protection-from-light fields. The light 
transmission fields 90a and 90b of two kinds of magnitude are formed in the mask 90 shown in drawing 9 
(5), and other fields are protection-from-light field 90c. 

[0063] Even if it uses which masks 82, 85-90 mentioned above, it is possible to form the concave 
convex front face based on this invention in a reflector 54. In addition, corresponding to the 
photosensitivity (a negative mold or positive type) of the resist ingredient which uses the light . 
transmission and the protection-from-light field which are formed in masks 82, 85-90, light transmission 
/ protection-from-light part is chosen. In order to cancel interference of the reflected light which was 
mentioned above, the masks 86, 87, and 89 as shown in drawing 9 (1), (2), and (4) are used. 
[0064] Drawing 10 is the sectional view showing the heights 84a and 84b formed in the insulating 
substrate 78 as mentioned above, respectively. Drawing 10 (1) shows the case where a mask with which 
heights do not lap is used, and drawing 10 (2) shows the case where a mask with which heights lap is 
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used As shown in drawing 10 (1), all heights 84a formed using a mask with which heights do not lap has 
height hi, and all the angles with the straight line assumed along the inclination of heights 84a to 
accomplish turn into angle alpha 1 from the front face of a substrate 51, and the front face of the 
substrate 51 concerned. 

[0065] It is the same as that of heights 84a one heights 84a of the heights 84a and 84b formed using a 
mask with which heights lap as shown in drawing 10 (2) on the other hand is indicated to be to drawing 
10 (1), and hollow 84c is formed in heights 84b of another side of the field with which a light 
transmission field which the used mask mentioned above laps. The die length from the point of having 
dented hollow 84c most to the top-most vertices of heights 84b is h2, and is parallel to the front face of 
a substrate 51, and the angle of the flat surface which has the point of having dented said hollow 84c 
most, and the straight line assumed along the inclination of heights 84b from the flat surface concerned 
to accomplish turns into angle alpha 2. 

[0066] As shown in drawing 1 , the reflector 54 in this example is a rectangle-like mostly. Short hand lay 
length which intersects perpendicularly with said longitudinal direction excluding A1 and TFT component 
55 part in the die length of the longitudinal direction of the reflector 54 except TFT component 55 part 
is set to B1. If one width of face of a direction parallel to said longitudinal direction of periphery section 
54a of a reflector 54 is set to A2 and one width of face of a direction parallel to said direction of a short 
hand of periphery section 54a of a reflector 54 is made into B~2 (A2/A1) x100 and (B-2 / B1) x100 are 
chosen as 10% or less of range 0.3% or more. 

[0067] In this example, A1 was set to 300 micrometers and B1 was set to 150 micrometers. Moreover, 
both A2 and B-2 are setting to 3 micrometers, become x(A2/A1)100=1%, and become x(B-2 / 
B1)100=2%. If the range of A2 is 0.9 micrometers - 30 micrometers in the case of this example, B~2 will 
fulfill the conditions mentioned above when it was the range of 0.5 micrometers - 15 micrometers. When 
the range of A2 and B-2 was smaller than the above-mentioned range, it was checked that exfoliation of 
the reflector 54 by osmosis of the etching reagent at the time of etching at the time of forming a 
reflector 54 occurs. Moreover, when the range of A2 and B-2 is larger than the above-mentioned range, 
even if it is the light from all directions, the effectiveness reflected in the perpendicular direction to the 
display screen becomes low, and improvement in the brightness of a display image cannot be aimed at. 
[0068] The next table 1 shows the relation between the value of X (A2/A1) (x100 or (B-2 / B1) x100), 
and the display condition of a reflective mold liquid crystal display and generating of exfoliation of a 
reflector 54. it was checked that the effectiveness reflected in the almost perpendicular direction to the 
display screen is not fully acquired even if exfoliation of a reflector 54 arises, and exfoliation is the light 
from all directions in X= 20% in X= 0% when [ with the good display condition / which are not produced ] 
mirror plane nature is too strong also although kicked also although kicked. The display condition is 
almost good to X= 0.3%, 5%, and 10% of case, and it was checked that there is no generating of 
exfoliation of a reflector 54, or there is almost nothing. 
[0069] 



[Table 1] 
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[0070] Drawing 1 1 is the top view showing other examples of hollow 60a formed in a reflector 54. 
Although the example mentioned above is an example which does not prepare hollow 60a in periphery 
section 54a at all, the example which forms hollow 60a in periphery section 54a so that it may be 
illustrated also belongs to the range of this invention. However, as mentioned above, it is chosen so that 
the rate that the field except hollow 60a to all the fields of periphery section 54a, i.e., the field which 
attaches and shows a slash in drawing 1 1 , occupies may become 100% or less 60% or more. When said 
rate became smaller than 60%, it was checked that an etching reagent permeates between a reflector 54 
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and organic compound insulator 66 at the time of etching for creation of a reflector 54, and a 
reflector 54 exfoliates. 

[0071]' Drawing 12 is the top view of the others based on this invention showing a substrate 69 on the 
other hand. On the other hand, although a substrate 69, on the other hand, consists of said the same 
members as a substrate 51, it is characterized by forming Heights 68a and 68b in a reflector 54 instead 
of said hollows 61a and 61b. Heights 68a and 68b are the conditions which were mentioned above like 
said hollows 61a and 61b, and are prepared by the same approach. The effectiveness same with having 
mentioned above is acquired also by forming Heights 68a and 68b. 

[0072] Drawing 13 is other examples of this invention, and is the sectional views showing the reflective 
mold liquid crystal display 91 of the simple matrix type which made the front face of a reflector concave 
convex by other approaches. Moreover, drawing 14 is the top view showing the mask 99 used in case 
hollow 92a is formed in the insulating substrate 123 of the reflective mold liquid crystal display 91. The 
reflective mold liquid crystal display 91 is constituted through the liquid crystal layer 98 among the 
substrates 92 and 95 of a pair with which either has translucency at least. 

[0073] Although two or more band-like reflectors 93 which open spacing in parallel mutually and are 
arranged are formed in the front face of the insulation substrate 123 of the substrates 92 and 95 of said 
pair which constitutes a substrate 92 on the other hand, and is realized with glass, hollow 92a is first 
formed in the predetermined field of the insulating substrate 123 in which a reflector 93 should be 
formed. This hollow 92a is created by forming the photoresist film first on the insulating substrate 123, 
and arranging, exposing and developing the mask 99 shown in drawing 14 on said photoresist film, for 
example, etching using a hydrofluoric acid. The mask 99 shown in drawing 14 has said masks 82, 85-90, 
same light transmission field 99a, and protection-from-light field 99b to the field equivalent to one 
reflector of the magnitude of A1xB1. Moreover, since a hollow is formed in the periphery section which 
has predetermined die length toward the method of inside from the periphery of a reflector on the same 
conditions as having mentioned above, corresponding to this, arrangement of light transmission field 99a 
and protection-from-light field 99b of the periphery section which has the die length A2 of a mask .99 
and B-2 is chosen. 

[0074] On the insulating substrate 123 with which hollow 92a was formed, aluminum film with a 
thickness of 0.5 micrometers is formed by the vacuum deposition method. Next, aluminum film is 
exposed and developed and a reflector 93 is formed in a position by etching further. Hollow 93a is 
formed in the front face of a reflector 93 of hollow 92a of said insulating substrate 123. Furthermore, on 
the insulating substrate 123, said reflector 93 is covered and the orientation film 94 is formed. Thus, on 
the other hand, a substrate 92 is created. 

[0075] Moreover, on the insulating substrate 124 realized, for example with glass, it is arranged in the 
direction which intersects perpendicularly in said reflector 93, two or more band electrodes 96 which 
have translucency are formed, and the orientation film 97 is formed further. Thus, the another side 
substrate 95 is created, and as the mutual orientation film 94 and 97 counters, it is arranged, and like 
said reflective mold liquid crystal display 61, the substrates 92 and 95 of such a pair intervene the liquid 
crystal layer 98, and are pasted up. The lapping part of a reflector 93 and a band electrode 96 is a 
display picture element. The liquid crystal layer 98 is realized by the same ingredient as said liquid 
crystal layer 75. Moreover, the orientation processing direction of the orientation film 94 and 97 as well 
as said orientation film 67 and 74 is arranged. 

[0076] Thus, it is possible also by forming direct hollow 92a in the glass insulating substrate 1 23 to make 
the front face of a reflector 93 concave convex. 

[0077] In addition, when not forming hollow 93a in the periphery section of a reflector 93, it is also 
possible to form hollow 92a in insulating substrate 123 front face which mentioned above the part 
equivalent to the periphery section of the fields in which the reflector 93 of the glass insulating 
substrate 123 should be formed by the well-known sandblasting method or the well-known polishing 
method using the wrap mask. Moreover, forming also by bead spraying is possible. Furthermore, it is 
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. possjble to form the aluminum-Si alloy film, to form the approach of etching the alloy film concerned, the 
approach of forming Si02 film which has a concave convex front face with a CVD method, or Si02 film, 
and to form by the approach of etching the Si02 film concerned etc. 

[0078] Drawing 15 is the sectional view showing down stream processing of said polishing method 
gradually. As indicated in drawing 1515 (1) as the polishing method, the spherical bead 121 is sprinkled 
on the front face of the insulating substrate 123. The plate-like part material 122 is arranged on the 
front face of the insulating substrate 123 with which the bead 121 was sprinkled as shown in drawing 1 5 
(2). It is the approach of creating hollow 92a in the front face of the insulating substrate 123 by applying 
a pressure, and rubbing, being able to shift in right and left and the direction of slant, and removing the 
plate-like part material 122 and a bead 121, as finally shown in drawing 15 (3). 

[0079] Moreover, the bead sprinkling method is an approach currently indicated by JP,4-308816,A by 
these applicants, and is the approach of forming much detailed irregularity by applying and calcinating 
the organic insulation resin which added the particle on the substrate front face. 

[0080] Drawing 16 is the top view of the reflective mold . liquid crystal display 1 19 of the active-matrix 
mold which is the example of further others of this invention expanding and showing a substrate 101 on 
the other hand. At least, between the substrates 101,1 12 of a pair with which either has translucency, 
the reflective mold liquid crystal display 119 intervenes, and a liquid crystal layer is constituted. 
[0081] On the insulating substrate 125 of the substrates 101,112 of said pair which constitutes a 
substrate 101 on the other hand, for example, is realized with glass, two or more signal wiring 102 is 
formed in parallel mutually. The lower electrode 105 has branched.from signal wiring 102. Moreover, two 
or more rectangle-like reflectors 103 are mostly arranged in the shape of a matrix. A reflector 103 and 
said signal wiring 102 open the spacing W5 which holds insulation mutually, and are prepared, a reflector 
103 and signal wiring 102 — **** — it connects through the one terminal pair network component 104 
which is a switching element. The one terminal pair network component 104 is constituted including the 
insulating layer 109 which intervenes between said lower electrode 105, the up electrode 106, and said 
electrode 105,106. the up electrode 106 and a reflector 103 — **** — as it mentions later, a contact 
hole 107 connects. 

[0082] Two or more hollows 111a and 111b are established in the front face of said reflector 103, and 
said front face serves as concave convex by this. Hollows 111a and 111b are formed on the conditions 
as the example mentioned above in periphery section 103a of the reflector 103 in which a slash is 
attached and shown in drawing 16 although it exists in the whole surface mostly of the front face of a 
reflector 103, i.e., the field which has predetermined die length toward the method of inside from the 
periphery of a reflector 103, that two or more hollows 111a and 111b are the same. What is illustrated is 
the case where Hollows 111a and 111b are not established in periphery section 103a at all. In addition, 
said predetermined die length is expressed with A2 and B-2 in this example. 

[0083] Drawing 17 is the sectional view showing the reflective mold liquid crystal display 119. With 
reference to drawing 1 7 , the manufacture approach of the reflective mold liquid crystal display 1 19 is 
explained. For example, on the insulating substrate 125 which consists of glass etc., the base coat film 
108 is formed first. The base coat film 108 is realized by forming 20Ta5 film with a thickness of 5000A 
by the sputtering method. Moreover, as said insulating substrate 125, alkali free glass, borosilicate glass, 
or soda glass could be used, and the Corning, Inc. make and trade name #7059 were used in this 
example. In addition, although formation of said base coat film 108 is also omissible, it becomes possible 
[ being able to prevent the contamination from said insulating substrate 125, and acquiring a good 
display property ] by forming the base coat film 108 concerned. 

[0084] Next, said signal wiring 102 and the lower electrode 105 are formed on the base coat film 108. 
First, Ta film with a thickness of 3000A is formed, for example by the reactive method sputtering 
method, and pattern formation of the Ta film concerned is carried out to a predetermined configuration 
by the photolithography method. At the time of sputtering of said Ta film, Ta of 99.99% of purity was 
used as a target. Moreover, the mixed gas of an argon and nitrogen was used as reactant gas. A nitrogen 
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. contpnt can be adjusted by adjusting the nitrogen quantity of gas flow to the total flow of said argon gas 
and nitrogen gas. Nitrogen concentration was made into 4.3% in this example. By choosing said nitrogen 
concentration as 3% - 7% of range, it is desirable for the good one terminal pair network component 104 
of a nonlinear characteristic to be obtained, and to consider as 4% - 5.5% still more preferably. 
[0085] Ta film by which pattern formation was carried out is anodized considering 1% of ammonium 
tartrate solution as electric-field liquid. The part into which the front face of Ta film oxidized by this 
serves as an insulating layer 109. Moreover, signal wiring 102 and the lower electrode 105 are formed of 
the part which did not oxidize. The thickness of an insulating layer 109 is chosen as 600A. 
[0086] Furthermore, on the base coat film 108 with which the insulating layer 109 was formed, the metal 
membrane used as the up electrode 106 is formed. The metal membrane concerned is formed for 
example, by the sputtering method, and by the photolithography method, pattern formation of it is 
carried out and let it be the up electrode 106. Ta, Cr, Ti, aluminum, etc. could be used as an up 
electrode 106, and Ti was used in this example. Thus, the one terminal pair network component 104 is 
formed. 

[0087] On the base coat film 108 with which the one terminal pair network component 104 was formed, 
the organic compound insulator 1 10 which has a concave convex front face like the example mentioned 
above is formed. Hollows 111a and 111b are formed also in the front face of a reflector 103 of the 
hollow which said reflector 103 was furthermore formed on the organic compound insulator 110, and was 
formed in the front face of an organic compound insulator 1 10. Therefore, the hollow equivalent to the 
hollows 111a and 111b which the front face of the reflector 103 which was mentioned above to the field 
in which the reflector 103 of an organic compound insulator 1 10 should be formed has is formed. 
Moreover, the contact hole 107 for connecting a reflector 103 with the up electrode 106 is established 
in an organic compound insulator 110. Said reflector 103 is covered on the organic compound insulator 
1 10 in which the reflector 103 was formed, and the orientation film 120 is formed. Thus, on the other 
hand, a substrate 101 is created. 

[0088] Moreover, on the insulating substrate 126 which constitutes the another side substrate 112, a 
color filter 1 13 is formed like said example. A color filter 1 13 consists of cyanogen filter 1 13a and red 
filter 1 13b which are prepared corresponding to each picture element. On a color filter 1 13, the common 
electrode 1 14 with a thickness of 2000A realized by ITO is formed. Pattern formation of the common 
electrode 1 14 is carried out to the shape of a stripe using the photolithography method. The common 
electrode 114 by which pattern formation was carried out is covered, and the orientation film 115 is 
formed on a color filter 1 13. Thus, the another side substrate 1 12 is created. 

[0089] Thus, while each part material was formed, the another side substrate 101,1 12 intervenes the 
liquid crystal layer 116 like said example, and they are lamination ****. The liquid crystal layer 1 16 is 
realized by the same ingredient as said liquid crystal layer 75. Thus, a display is performed by the same 
principle of operation as said reflective mold liquid crystal display 61 at the time of no electrical- 
potential-difference impressing the reflective mold liquid crystal display 1 1 9 constituted and electrical- 
potential-difference impression. Picture element 1 17a shown in drawing 17 shows the time of no 
electrical-potential-difference impressing, and picture element 117b shows the time of electrical- 
potential-difference impression, respectively. 

[0090] As mentioned above, according to this example, reflectors 54 and 93,103 have a concave convex 
front face, and irregularity is comparatively prepared few in the periphery sections 54a and 103a. 
moreover — or irregularity is not formed at all. In order to make the front face of reflectors 54 and 
93,103 concave convex, the front face in which reflectors 54 and 93,103 should be formed is made 
concave convex, and after forming the metal membrane which serves as a reflector all over the front 
face concerned, reflectors 54 and 93,103 are formed by carrying out pattern formation of said metal 
membrane. Etching is used for the pattern formation of a metal membrane, and dissolution removal of 
the metal membrane which is not required is carried out. In the reflective mold liquid crystal displays 61 
and 91,1 19 mentioned above, there are comparatively few the hollows or heights which are prepared in 
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, the periphery section of reflectors 54 and 93,103, or there is completely nothing, and there are also 
comparatively few the hollows or heights which are formed in the part equivalent to the periphery 
section of the reflector of the front face in which reflectors 54 and 93,103 are formed for this reason, or 
it is completely lost. For this reason, in the edge part of the metal membrane which should remain, an 
interface with the front face in which a metal membrane and a reflector concerned should be formed 
decreases comparatively, and the amount in which an etching reagent permeates from both interface at 
the time of etching for carrying out pattern formation of said metal membrane decreases. 
[0091] Therefore, the exfoliation from the edge part of reflectors 54 and 93,103 is prevented, and 
generating which is a defective picture element is prevented. Moreover, it is prevented that a short 
circuit occurs with the exfoliative reflector between other reflectors and the common electrode which 
counters a reflector. 

[0092] Moreover, since the front face of reflectors 54 and 93,103 is concave convex, even if it is the 
incident light from all directions, it can be made to reflect in the direction almost perpendicular to the 
display screen, and a bright display image is obtained by this. Furthermore, reflectors 54 and 93,103 
function as a reflecting plate, and, on the other hand, parallax does not produce them with the liquid 
crystal layer side of substrates 51 and 92,101 by this as compared with the reflective mold liquid crystal 
display which formed the reflecting plate in the opposite side. 

[0093] In the example mentioned above, also although the example which formed the TFT component 55 
and the one terminal pair network component 104 as a switching element is explained and it excels, the 
one terminal pair network component 104 is realized for example, with an MIM component. Moreover, it 
is also possible to use a varistor component, a diode ring component, etc. as a one terminal pair network 
component. 

[0094] Moreover, in this example, also although it explains and excels about guest host mode as a 
display mode of a liquid crystal display, it applies in the mode in which the PDLC (PolymerDispersed 
Liquid Crystal) mode and one polarizing plate other than guest host mode are used, phase transition 
mode, and the mode using a ferroelectric liquid crystal, and is possible. Moreover, also although it 
explains and excels about the example which used the complementary filter as a color filter in the 
example mentioned above, it is also possible to use the filter of red, green, and blue, and also it is also 
possible to apply to the liquid crystal display which performs monochrome display which does not use a 
color filter. 

[0095] In addition, at this example, although a reflector 54,103 and wiring 52 and 53,102 open spacing 
W1-W5 and are formed on an organic compound insulator 66,1 10, since said wiring 52 and 53,102 is 
covered and an organic compound insulator 66,1 10 is formed, a reflector 54,103 can also be prepared, as 
it superimposes on wiring 52 and 53,102. In this case, a reflector 54,103 opens spacing at which adjoining 
reflectors hold insulation, and is prepared. The area of a reflector 54,103 is expanded and a brighter 
display image is obtained by this. 

[0096] Drawing 18 and drawing 1 9 are the top views in which said one terminal pair network component 
104 was formed, and it was prepared as the reflector 103 was superimposed on signal wiring 102 and in 
which showing a substrate 101 on the other hand. As shown in drawing 18 , it sets into the lap part of 
signal wiring 102 and a reflector 103. When the lay length C1 which intersects perpendicularly with the 
longitudinal direction of said signal wiring 102 is chosen as a comparatively large value The boundary line 
(line shown with a two-dot chain line in drawing 18 ) of periphery section 103a of a reflector 103 and the 
other field is chosen as the place of die length C2 «C1) from the edge by the side of the reflector 103 
which signal wiring 102 superimposes toward a way among signal wiring 102. For example, when die 
length C1 is 2 micrometers, die length C2 is chosen as 0.5 micrometers. 

[0097] Moreover, as shown in drawing 19 , when the longitudinal direction of said signal wiring 102 is 
chosen as a value with the comparatively small lay length C3 which intersects perpendicularly in the lap 
part of signal wiring 102 and a reflector 103, the field which has die length C4 (> C3) toward a way 
among reflectors 103 from the periphery of a reflector 103 is set to periphery section 103a. For example, 
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. when die length C3 is 0.1 micrometers, die length C4 is chosen as 0.5 micrometers. 

[0098] In addition, reflector 103 adjoining comrades open spacing W5 and W6, and are prepared. Spacing 
of reflector 103 comrades of the direction where spacing of reflector 103 comrades of a direction 
perpendicular to the longitudinal direction of signal wiring 102 is parallel to W5 is chosen as W6, 
respectively. 

[0099] Drawing 20 is the top view in which said TFT component 55 was formed, and it was prepared as 
the reflector 54 was superimposed on the gate bus wiring 52 and the source bus wiring 53 and in which 
showing a substrate 51 on the other hand. For example, in the lap part of the gate bus wiring 52 and a 
reflector 54, when the longitudinal direction of said gate bus wiring 52 is chosen as a value with the 
comparatively large lay length E1 which intersects perpendicularly, the field which has die length E2 
«E1) toward a way among reflectors 54 from the periphery of a reflector 54 is set to periphery section 
54a. For example, when die length E1 is 3 micrometers, die length E2 is chosen as 0.5 micrometers. 
[0100] Moreover, when the longitudinal direction of said source bus wiring 53 is chosen as a value with 
the comparatively small lay length E3 which intersects perpendicularly, for example in the lap part of the 
source bus wiring 53 and a reflector 54, the field which has die length E4 (> E3) toward a way among 
reflectors 54 from the periphery of a reflector 54 is set to periphery section 54a. For example, when die 
length E3 is 0.2 micrometers, die length E4 is chosen as 0.5 micrometers. 

[0101] In addition, reflector 54 adjoining comrades open spacing W7 and W8, and are prepared. Spacing 
of reflector 54 comrades of the direction where spacing of reflector 54 comrades of a direction parallel 
to the longitudinal direction of the source bus wiring 53 is parallel to the longitudinal direction of the 
source bus wiring 52 to W7 is chosen as W8, respectively. 
[0102] 

[Effect of the Invention] According to this invention, in the periphery section which a reflector has a 
concave convex front face and has predetermined die length toward the method of inside from the 
periphery of a reflector, irregularity is prepared comparatively few as mentioned above. Or it is not 
prepared at all. Therefore, in case pattern formation of the reflector is carried out, in the edge part of 
the metal membrane which remains as a reflector, an interface with the front face in which a metal 
membrane and a reflector concerned should be formed decreases comparatively, and the amount which 
an etching reagent permeates from both interface decreases. For this reason, the exfoliation from the 
edge part of a reflector is prevented and generating which is a defective picture element is prevented. 
Moreover, it is also prevented by the exfoliative reflector that a short circuit occurs between other 
reflectors, a band electrode, or a common electrode, furthermore — since the front face of a reflector is 
concave convex and every picture element shows the same reflection property — uniform — high — a 
bright contrast display image is obtained. Since a reflector furthermore functions as a reflecting plate, 
parallax does not arise. 

[0103] Moreover, according to this invention, the hollow or heights in one reflector is arranged irregularly. 
Moreover, said hollow or heights consists of two or more kinds of configurations where one kind differs 
from magnitude. Moreover, said hollow or the array pattern of heights is identically arranged in each 
reflector. Moreover, between adjoining reflectors, it is mutually reversed and said hollow or the array 
pattern of heights is arranged, since these show the reflection property with the all same at every 
picture element — uniform — high — it becomes possible to obtain a bright contrast display image. 
[0104] moreover — according to this invention — said reflector and **** electrode — **** — spacing 
holding insulation is opened mutually and, on the other hand, it is formed in the liquid crystal layer side 
front face of a substrate, and even if it is such a case, it is comparatively bright and the reflective mold 
liquid crystal display which was excellent in little display grace of exfoliation of a reflector can be 
created. 



[Translation done.] 
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. * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the reflective mold liquid crystal display 61 which is one example of this 
invention expanding and showing a substrate 51 on the other hand. 

[Drawing 2] It is the sectional view showing the reflective mold liquid crystal display 61. 

[Drawing 3] It is drawing showing the relation of the rubbing processing directions 67a and 74a given to 

each orientation film 67 and 74 at the time of substrate lamination. 

[Drawing 4] It is said sectional view, showing gradually the formation approach of the hollows 60a and 
60b of the front face of the reflector 54 on a substrate 51 on the other hand. 

[Drawing 5] It is the top view showing the mask 82 used in case the organic compound insulator 66 
which has a concave convex front face is created. 
[Drawing 6] It is the top view showing other masks 85. 

[Drawing 7] It is the top view showing the distance r between the hollows 60 of the plurality of the front 
face of a reflector 54. 

[Drawing 8] It is the graph which shows relation with the said distance r and distance's r which exists in 
front face of one reflector 54 existence number. 

[Drawing 9] It is the top view showing the masks 86-90 of further others. 

[Drawing 10] It is the sectional view showing the heights 84a and 84b formed in the insulating substrate 
78, respectively. 

[Drawing 11] It is the top view showing other examples of hollow 60a formed in said reflector 54. 
[Drawing 12] It is the top view of the others based on this invention showing a substrate 69 on the other 
hand. 

[Drawing 13] It is other examples of this invention and is the sectional view showing the reflective mold 
liquid crystal display 91 which made the front face of a reflector 54 concave convex by other 
approaches. 

[Drawing 14] It is the top view showing the mask 99 used in case hollow 92a is formed in the insulating 
substrate 123 of said reflective mold liquid crystal display 91. 

[Drawing 15] It is the sectional view showing down stream processing of the polishing method gradually. 

[Drawing 16] It is the top view of the reflective mold liquid crystal display 1 19 which are other examples 

of this invention expanding and showing a substrate 101 on the other hand. 

[Drawing 1 7] It is the sectional view showing the reflective mold liquid crystal display 1 19. 

[Drawing 18] It is the top view in which it was prepared as the reflector 103 was superimposed on signal 

wiring 102 and in which showing a substrate 101 on the other hand. 

[Drawing 19] It is the top view of the others which prepared it as superimposed the reflector 103 on 
signal wiring 102 showing a substrate 101 on the other hand. 

[Drawing 20] It is the top view in which it was prepared as the reflector 54 was superimposed on the 
gate and the source bus wiring 52 and 53 and in which showing a substrate 51 on the other hand. 
[Drawing 21] It is the top view of the conventional reflective mold liquid crystal display 30 showing a 
substrate 31 on the other hand. 

[Drawing 22] It is the sectional view showing said reflective mold liquid crystal display 30. 
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, [Drayving 23] It is the top view showing the substrate 12 which has TFT1 1 used for the active matrix 
which is the conventional example of further others. 

[Drawing 24] It is a sectional view when said substrate 12 is seen from cutting plane line X28-X28 
shown in drawing 1 6 . 
[Description of Notations] 

51, 69, 92,101 On the other hand, it is a substrate. 

52 Gate Bus Wiring 

53 Source Bus Wiring 

54 93,103 Reflector 

55 TFT Component 
59,107 Contact hole 

60a, 60b, 111a, 111b Hollow 

61 91,119 Reflective mold liquid crystal display 

66,110 Organic compound insulator 

68a, 68b Heights 

71 95,112 Another side substrate 
73,114 Common electrode 
75 98,1 16 Liquid crystal layer 
96 Band Electrode 
102 Signal Wiring 

104 One Terminal Pair Network Component 



[Translation done.] 
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jl»^ffi^^WT-5G3a«©*B©[HlRlTSfe«flg|5?r(^ 
<fH«Od&«>*f!l^*»6 0%K±1 0 0%JWT©ISffltC 

t ^fn^-^Mtt^fts-jtcifi© 5 *. © 

ft*9llHlttffi£, IJE3lllI«a^6.©«ffi*IK*OR» 

K»-r 4 HO«©«B© cam $ fe«oa5* m < mm<D ds 

*-5fiJ^^6 0 %«±1 0 0%^T©^HicS«n4C 
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©woti^rau o. 3%^±i oxetTcDiBHKatfn 
ft*, z z\z&tt%w<Dffi&wm$.rzitafflt. 1 

s&rs.t'SKaanszitftwat-rs. $fc#5S9J 

[0 0 2 4] 

Mum s»i»s**8tii *»ft 

■5^©-*s«©«a)ifflSiiitt, ssra«ft#u ffi 
*a«0«cilB«*iBtt, mytnommzmtz, sit 

[0 0 2 5] *fc*58MKfi£A«, S»S«i«*Si 
#©X«© 5 ■&©-#»« ©i*llll«*ilitt. ««cor 

[0026] sMfiti, a3ttt&*-r*«i*a««A^ 

[0 0 2 7] Cl©ckp7iS»S^ B B B **SMtr*5^T. 
*MERSt««ttlH]i!!itt©3itBftWU "fft 
fc>*>E»ffiffiSffi©^iitfr>6fl;&{£|nloT^©fi£ft 

«*»<«*©i5«&-5«l^**6 0%JK±1 0 OX0UF© 

[0028] mgBs»a!«a**s«Ttt. ei*«s© 



(5) 

. JtttW4>fc<*fctt£<fc<ft*. £©&*, S»tl 
tbT3a#r**«il©Xy3?*»C*V»T. E»«® 
#^jSSn*^S*Bfc&K«£©J|*Wt««^fc< 
ft 0 , mG^HKS/^ * - i&ftOiyf^' 

*?^>ft<ft-5„ 
[0 0 2 9] tfdbt, RI*ftffi©Xy5?ffi»*»e>© 

Iftf *#««itEfc»4*a«ifc©IB-PHIS3i»56*"r* 
CtfeHflhSh*. S&fc, Ea*««ttE»«£bT« 
IB b . £ J: o T-#M8©ttft *« 1 \ZRttM\Z R 

ears. 

[0030] iwnBRi*«s©Hiiia5fw*^5iamsfc» 

fl«*»<fW©iS»*tl^*6 0%J£*±1 0 OXfiTF 

©ttHt-rs^ticto-c, Rtt«a©xy5?»»©i!i 

[0 0 3 1] *fc*5BWfcfie^.«, E*t*ttttt*g#3:;fc: 

fTft*[^©ft $ lc*f-rs WISMW «ffi©JliSigB©iiufB# 
laaicTff^i*!©— *©«©«-&«. o. 3%w±io 
xetT©iBHKatfn«. £©£3ft**£%:stfn& 
k hukE b fc <k 5 ft cam * fcttoap*«»riE s n?. . 

[0 0 3 2]' $fc*»wi:«^tf, io©RWmffiicfe 
»t*IHIBf*fcttO*H:^*IWI»cB5IISn*. *fc*f*b 
<»*, WBBIHBfSfcttifliffle, l«*S*fctt*sa©» 
so tt«2«*£U:©»**>6«4.- *&#*b<tt, 1MB 

H-iSn5. *fcjff*L<tt, ffiBBflBrSfcttfiiW© 

te^n-s. ^n-sia, ^-rnt, £©te*T%>rai;s» 

4#t4ft^-f©T\ T*3>h9Xh*9!*«r>ai*B 
«ft»*;i£:a«T5JEi:fcS. 
[0 0 3 3] Sfc#589!l;:«e>Ui, fuf3S*f«ffi<h§l(Hl 

-to at«Si3i0«at**»j*snfct*T»oTt>, WkE 

b ft «fc -5 S W«a«ffi ft DO Ott t "f & £ t tc=k o T . 
Jtt£ffJi§-5<> S»«S©*IK©S:^a{*ffiffi©«nfc 

[0 0 3 4] 

vhu^^^siositsMX^sae i©-^a«5 

1 ftffi*bT^-r¥fflHT"$.?> 0 SW^ B H B *^gB6 

1S5 1, 7 l©F B 1tC^ B B B Bft^fiEbT^fiK^n-5. 
so [0 0 3 5] WE— »©StS5 1 , 7 1©5^©-*S 
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«7 8±ta. «&©y- hazels 2 4?iiii:¥ff 
KK.*&n*. y-h;^E»5 2*^6tt, y-Mtn 

5 2 ittSWCfcftttfcftflfU ftO£t»iCittrr££ 
lRl»C*SkOV-XAXiB»5 3**IH:tt&ft*. V-7.A 

»©y- h A*XE» 5 2 i»»©V-;*/t;*e* 53i 
^it5Ci:i:J;oTM^n?)-^lS5 1 ±©*g 

5 411 y— hA*XSEIS5 2iiJ:tfV— XAXE&5 3 
£5W:«»tt£«#T*fc«>KHHW 1 ~W4 
TtSttbttS. 

[0 0 3 6 ] iWfB5#tm@5 4 fc, y— hAXEgl 5 2 
*5cfctfV-7.A7.Ei&5 3 7<yf>^fTJ& 
§TFT$f 5 5^LT«iSn5. TFTff 5 5 
ttS9Cy-h«S5 6^3j;^y-X*ffi5 7 t, SW* 
154 t'&^Sn-S h* U-f >«« 5 8 tZ-ei/vTmtfL-Z 

n, Ku-f>««5 8tR»«S5 4tttajfi-r*«t5 

[0 0 3 7 ] WfBSIt«S 5 4 ©iiBfCte, ffi&OIHlfif 

6 0 a, 6 0b*5|8lt&nTfcD. JmiCfcoTlMrgB* 
IIJHflfttftoTl^. S&CDQDBf 6 0 a, 6 0btt 
K*r^®5 4g®(Da«^:BtCfe^ltn<J: : fo, Bltl: 
*3^T^S:f*L.T^TRtt«@5 4»^»g|55 4 a IC 
i5(^Ttt. ^(Di^tCH^f 6 0 a, 6 0b^Klt?>n 
-5c -r&fc>*>. il*gl55 4 a©^««»C*f-r*IHlR)f 6 0 
a, 6 0 b£R§Kffi&©ri5«>-5iiJ-&a*6 0 %J&Lh 1 0 0 
%£TF(D«iH£jIHfns. H*$n-5t)©«, 10 0% 

\zmhjtme>. •tizt>%m&mwR5 4 aKH3r6 0 

a, 6 0 b£:£<^f&U&7!>>o;t«-&T i &S. /I 
B$!>S 4 a tttSW*S5 4©*K©«»A»6rt*t^I 

[0 0 3 8] Sfc**SS^JT«« MOIH]B(i6 0a, 6 
0 bfilt50K»««5 4C*^T3F«SiJl:iB5«ISn, 

*o«»©ia»ftt^:*S(oatt4 2asi©iaBif6 o a, 
6 o bi5>6itfsn*. *»<oiamtt, IfflgtT 

[0 0 3 9] S6k:«MEIH!iJr6 0 a, 6 0bO^HB 
10/im«Ttt5ffl*«»*l/K -*K*itJI©JSa 

So *HJg0iJT«. PflBf 6 0 a, 6 0 b ft 
i:^tf»riBitt«)S*fgDl, D2^10jimt5ji 
mil, SS£H{40. 

[0 0 4 0] B 2 »4. KttSJjKS^gg 6 1 £^T#r 
ffiElT'&So H2*#fiSUTSWa!«a**S«6 1© 



(6) 

«78 ±tC«. fltfiay- h/tXE* 5 2 i5j;tfy- h« 

®^ffilC7,/1>-5"J>yffi(Cj;oT3 0 0 0 A©J?$CD 

<fc tfx y y > y&lc J; o TA* - >Ji?j«-r« £ t »c J; o 

[0 0 4 1] ^tc. WfEy- h;UE8 5 2 ii J:tf y- 
MS5 6*fi-3Ty-htt«WR6 2t>Wf£2tl2>. Z. 
io n«fct Atiy^XTC VD (Chemical Vapor Deposit 
ion) mz£iT4 0 0 0 A©JP£©S i NxW^^figT 

*«fctXy-h**5 6S»S*<bbTTa205l«*»fie 

tt. ^XvCVDSfcioTS 1 NxR, S?.(I10 
0 0 A©JP£©a - S i Hi5j;Z>'4 0 0 ACDJPS©n + 
ia-S i m*Z.(Dm\zmmVTMl&Vtz. a-Sii 

*5cttxn+sa -s i ma, mmizrt?->wi£t<n. 

a-SIIi:J;oT*»#l6 3*, n+Sa-Sil 

20 \z£-otu>*? bf§6 4, 6 5^n-?nM$n 

So 

[0 0 4 2] ttlr-T, »J*Snfc««*H-3Tlftatt» 
&7 8 <D±M\Z. XAy^U >yj£(CJ:oT2 0 0 0 A 

SZlilCctoTV— XA*^.iEH5 3, V-7ii5 7ii 

TFTif5 5Wf£Sn5. 
[0 0 4 3] T F T$f 5 5 fiK^tlfeitttlS 7 
8W±ffi(C«, &jZBt-S*ffitCj:oTlH]iLtt©*ffi£* 

30 t^mmmmme 6am^n. 2*>\zmmmmm6 6 

±fcttfl&8BK»«I5 4]W§MSSn. t»«66ffl 
IHOttCDg®tC c toTSW*S5 4©£®fclHfiitt£fc 
So Lit^t, WffiKMUft 6 6 fflSWfi 5 4 
Sn*^#*«KlW5jEU&<t-5/«tSSt«a 5 4£jB#*T 
TSIH]m6 0a, 6 0 bKfflS-r*IHIBf*<»J*Sn4. 

$ 7c. mmmmm 6 6 ©m^©ffi^fc«sw*s 54$ 
9#t9:.t&n*. k»«S5 4#»j*snfc*»iB»i« 

66±tC«. «TEKI**li5 4 SffioTElfl.il 6 7 *»» 

[0 0 4 4] fctA«ttaB*«tt»«7 8tH* 

fC#7Xfc£j&»e>J«ai6«4*lfi7 9±Ktt, 
-fJ^7 2AW$i!5. ^5-7WJU^7 2«. 
A« : &^^lCMliBLT|gtt?)ns->7>7><;U^7 2 a 
tL-7H7^M72bW^^. — 7 4)19 7 
2±tm 7c<h^.«I TOTSi^^nS 1 0 0 0 A©if 
$©*il«S7 3*5^fig$nSo $e>(C. SIli7 3 
±l:l«l7 4*«$n5. ^©<t^(CLTffi*S 

«7 1 wriisni. 

so [0 0 4 5] !WaE-**«5 l©El^Bl6 7t. ia*a 
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S7 10E^]17 4<hta. iTOHl«£JBJifcU 
1I1K&. fctAtfl8 0t;T«l< $e>^-^|B]t: 

oTf^ritsn*. 7t*>ygfe^t«. ^b'>y®s$n 

[0 0 4 6] rtifiUfcJ:5KLT*«ttJ&*»jfc3nfc- 
**it;i*iffi5 1, 7 1(1 5<^©*«©K|6]^6 

7, 7 4ais**»iA]-raj:3KLTBasn. tztxu 

JiattXfttioTftAsna. cmicfcoT, -at© 
ifiBi, 7if B ii;Msn5iii7 5*sMsn 

[0 0 4 7] HMMmfcLTtt, fc£;L«*V5^ 7f 

T^;^ttS. m&ZZL 1 4 7 9 2 (JStff^&^ttA 
n = 0. 13) -fe1tfi*tUT7 4 /3Rfi«t^7> 

i. 3%©*-f 5^aussAbfc. fflte* 
-f9;watbTtt. *;i^th», Bia«s-8ii^ffl 

Hfc. £©#-f JMBKioTMiH'cWilf'yfP 
0«5 /imCRSJn, MbI7 5©l»$d«H&fa7.^ 
-U-|:ioT4. 5 Minidisk n -5© T. d/POtt 

[0 0 4 8) 1311 mm&&t>i£m<D&mfam 6 7 , 

7 4\zmzntz7¥>ymWJ5&)6 7 a, 7 4affl|i 
SStiTSS. £©±5KEl«]K6 7KJfi3nfc7fcf 

>ysaa^is]6 7atEi«tiB7 4CiS3nfc7i;>^ffl 

S5 1. 7 lj&i&teto-S&n*. LfcAbT, S1RWT 
fiJOS»I«fl*S8i6lH 4^7^f hf-7l^ 

h*x he- H©ifta**g«ta«ra*©ftfpisafc 
^-^©isaa^MTja, *«HT*©?ga^©sn 

S«7 2 0° £JUift*. 
[0 0 4 9] H2(C^^n-5^S7 6 ata, mmSSTOn 

i$©«ii$H t 7 5 a^3ct^-fette^7 7©iai6mai£ 

iSLTfcD. £©*§£, $a?>-? 7 5 a iag« 5 1 , 7 
1IBT3 6 0° jgttElSlU r«^f7 5 atC»o 
T-Mfe*7 7fcE|Alt5. £©£#, »IS7 1 
«*»&A*tUfcAStfttt. rMM7 7l:J:oT$6 
ifl)4ffl3t©3t"P»oT , b±TK«Sn*©T, H&Sjk 

[0050] ii7 6 bia. *E8]Ani$©tta# 



(7) 

A? 

f 75 a*«fctf-fette*7 7©6afatt<SS:*LT:fc 

0, £©*£, SSa^ 7 5 afaiH|fiJ^6 7, 7 4 ©SB 

AjfiMA©jtttn9^eKgii6 7, 7 4 3&»6«infc«» 

-6ttfi*7 7 ^El^TSc C©i#> ffl*SS7 1« 
i*<K»tt5 4T?S»U ffl»t5©T?. #7-7 

^M7 2 k:*r*<feS*£fta. 

[0 0 5 1 ] ft*, TFT*f 55 ©18fi£iaiitjj$L-;fc J: 
io 5ft# hi>y-h1ftjgtC[E3fc©T*«ft<> Tci^ttfb 
yf- MHiSS©T F TJje^SKtt* £ i fe*^^©© 
Il:It5t)©T*l). y-K y—7>#£.Zf\* 

H>ti5 6~5 8tLTIt ttfifiL££JR*m©ffi 
A 1 , T i ft£*©&JS^, A 1 iS i £©£•&. K 
r <hT a £©£*ft££fflfr>S££«*89i©ttHKM 

&©-?&&. sfc, y— M0HR6 2 tLxia. s 

i 0 2 ft£©»»«»Sffl^S^t ! bnIfi|-C»4. 
.fc, *HlMT'«TFT*f5 5tLT.a-S iTFT 
* : ?tt)^T»WUfc»tn^%>, p-S iTFT^fS 

[0052] *atm©BSr*j*:*r 

t4An£0. 1 3 t U $jAH©JI 5 d £ 4 . 5/imi 
t§:$£Ufc©T\ An-dtei^O. 5 8 5Mmift^>„ A 
n • dtt, «FifiL.fcffl[fc:|fi*t)©T«ft<, *f*L<»a 

1. 0 (imKT, 5e>£*?£L<»ao. 6«m^TtCg 
tfn<2>„ An • d 7 5T?3tt3Wl!3tt 
T*fc©K:^ett6*7 7©»JR*«5F+»tft*. 

[0 0 5 3] 0 4 «. 5 1 ©SWttffi 54SI 

©Qfl;5r 6 0a, 60b ©I^*S£I§:|Sgl$lC^T»rffl0 
so -C»*. ffi£bfcJ:3J;:UT«»teS«7 8±KTFT 
#?5 5!l«M3nfcft. 04 (1) {C^^tX?)J;5lC 
llf[flBI&fttt££ 7 8<DOTCI4TFT«fB 5£S^T 

A«m^^taisraa«oFPR-8 o o-cusisn, 

13ei&^5 0 0 r pm~3 0 0 0 r pmKifc^n&X 

*^JTta> hmm*: 3 0 0 0 r pm©lElgft 

T3 0W1?SL« 1. 2 ym©KJl©U> : X hK8 1 
ZfttfLLlto ft*5> 8fctfbfc«, 10 0t:T3 0»P B iy 

[0 0 5 4] 04 (2) (c^$ns<t-5ic^*$ 

nft^v?7.hK8 l±tm^©A°i$'->(C@7 l effi^8 2 
a*5J:Z>*j&7£ffi«8 2 b*^fiK$n7c-77.i7 8 2**E« 

$n. ^8 3tcj:-3TS7t«aa^fTfcn-5. ^©^, tt 

fSp°p«NMD-3 (2. 3 8%) 

©/^^->?ci6i;fco»*t»j«sn*. 

[0 0 5 5] «|jZfiUfc«t'5ft*«*. ttittfl 2 0^ 
~2 5 0ttMi^{T3C 1 >:l:aoTi4 (3) 1^ 
so Sn5±5l:ft*«tnT»5!J>iftofci!bll8 4«<M 
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$n-s>o ^mmnt, i8otx»3 o#pm&»9£?t 
■oft. se>t, j»iasnfcci«8 4*«oTWifibfcU' 

X h^^:flitBBifbffi8 4^^&j£«^T«R«gi|»M6 

mz&iT'fttift. -^<D^mt9 2 0 r pm~3 5 0 0 
r pm©|BHE»T2 O^IBJtcatfft*. ^ggMfllTtt W 
vX h#®£2 2 0 0 r pmT2 0g>ra&*iU 1 Mm 

6 6 sjgjsfiufc. »j«snfc*r«tt 

&ffll6 6©£ffittffiffiia«8 4KJ:oTIHAtti£*.' 
[0 0 5 6] ttfr>Ttte#tfM&MR 6 6Ktt, gftiij; 

*. 3 6ICR»**5 4£anS&«Ka»#«*fi»IR6 
6±C»*Sn*. illtLTIl 7ft.ix.tfAl, N 

1, C r £J:tf A g ft C&#T*&. £7ft& 

jsbs©j?2«:o. oium~i. owmgaica^n 

*. *H«S«Tftt. A 1 &Jt££*&k:J:oTJ*j£b 

mitC«fcr3TB4 (4) Kj*;Sft*«k3ftE*rtl 
i5 4*»MSfl5. 3KRtt*II5 4©«BK:tt, M 
a5W*B«««6 6*®*«|Hli£IittT?**^t*»'&. DDrJt6 
0 a, 6 0 h1)WtfL2nTWthVitt3.Z>. 
[0 0 5 7] i5lt GDO^(73SB^W-r^*-«Se»ll 
6 6 £ffr£-r-5&£ffll>e.n£VX£ 8 2 £^-r¥ffi0 

x h«»^e»j«**»oia«8 4A5Wsn, c©£igB 

8 2 a£«Eft»W8 2 btfcioT. fi»8 4®M* 

6 6 _tODC£]Rlf 6 0 a, 6 0 b<DMftt$&&&W1? — > 
fcft£5n§. VXi7 8 2©it7fcfg«8 2 aCEH/^ 
ft i Atf BSSn* J: 5 C§«ff 7 6 c - 7 6 
f £«t>Tn—£i«3n«. 

[0 0 5 8] 0 6(1 ffe©VX^7 8 5 4*t¥B0TS 
S„ VX?8 5Tte, H*Sn*«k'5t:»*-r*«t*IHI 

6 c (C43^T«, 7 6c 7 6 d , 7 6 e ©12 

W/1*->tt»*t#©B«d:fcD, ffiCD^7 6d~7 
6 f fctH*Tt>RflST**. 

[0 0 5 9] P3Ci«0*iii**-r-&**tt»it 6 6 Sfls 

ffi-rsi^tcffl^&nsvx^ tutu h9b2vx^8 

2, 8 5<Dmz&CF<D£5t£-?7>2 8 6~9 OSfflUS 

[0060] @7ii &.mnm5 4<Dmm<Dm&<Dwm 

• rt. 10©SWtt®5 4©g®(C#ffi-r-5K8lr© 
T.' b < tttt»©Oa0f 6 0 «, 1 ^>©5*f«ffi 5 4 
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*MM\zmm-rz\z\t. m7{z^n^^otj.wm6 o 
r 1 ~ r 7 £i^i;jgflra¥£si£ftw-ntfft s 

ftK, S««ftE5«!©«£. B8©mi<0±5l:ft; 

tt*!>ft rt> o 7ft. 0 $ tz tt£ < ft o 7ft 0 T -5 ©T . «F*§- L 
2©ck'p(cft5o z\<Dittb* RJBtcTi^C. 
n D pft©«T£ffl<. 
[0 0 6 1 ] ±!LftJ;9^M0W$M1-§ft 
S^!Cttft0^oft:IH]H?f 6 0 £Mt5ft6fflY 

x^^ffli/^n-s. 

[0 0 6 2] 09H S?>tCftfiWVX77 8 6~9 0 £^ 

-f¥-mmx'$>z>, 09. (i) ic^$n-g.vxi7 8 6 (i 
«. laiHo^s^oa^iBWs 6 a*t»j**nT*s _ 
o. ig^is^cs 6 a ©aft t(Dm<Dm 

«ttj8*ffi«8 6 bT*S. 09 (2) l:i$n5V7 
f 8 7Ctt, 2«SI©*#;*©Sft««8 7 a, 8 7b 
««MSnT*0. SHMI«i8 7 a, 8 7 b©Mft 

-So 09 (3) t^$nSVX^ 8 8 3iiffl^ 
t^0MM8 8a, 8 8 b, 8 8 c*iMStlT* 
0, -5-©ffi08l«ttjBy£<B«8 8dT*«. 0 9 (4) 

8 9 a, 8 9 b, 8 9 c ftT*5 0 , ^KSt^M 
i89a, 8 9b, 8 9cOlft4H(HfcSt4. 
te©fi*tt*3fcS«8'9dT*S. 09 (5) K;S;*n 
5VX? 9 OtCtt. 2«gt©;*;£$©Sftfift}|!c9 0 a, 

9 0 b7i^J5E$nxfeD, -t<Offi©«*ttJgjt«« 9 0 
c 

[0 0 6 3] ±ibfcHfn0V^i7 8 2, 8 5~9 0 
Srffl^Tt), *»WcS^<Mi£MK©JUg££l*»g5 
4{CPfigf Sdi^Bj^T^-S. ft&> 7X^82, 8 
5~9 0 fc»J*Sn*S3fc£«fctttlE3fc«*tt. ffl^-SU 

TS3t/aE*a5»*«atfn*. ±asufc.t3ftKit3fc© 

09d), (2) , (4) 

iC*$n-5<toftVX77 8 6, 8 7, 8 9^1tr)f>n 

[0 0 6 4] 11011 Ifoif Lfc«fc5fcUTfft*tt:S« 

7 8JC»^.Sn*Ci858 4 a, 8 4b^fn^t»r 

sit$s. 010 (i) «a^«ft?>ft^<fc'5ftv 

0io (2) »aci«a«fift* 

<t-5ftVX77S:ffl^7cS^2:^T. 010 (1) fc^S 

n«»j;5tiagB^afte>ft^«j:5ftvx^sffl^T^ 

$lafcdbg|5 8 4 alt £Ti§£ h 1 IS5 1© 

gffit, ^KS1S5 l©gffi7)^fl^8 4 a©«#K» 
oTSSSnsIiiMTftBtt^a 1 iftS. 

[0 0 6 5] — ^. 010 (2) {C^tl-SckpKCigB 
#afc*J:3ft^*£«:ffit>T»j£Snfci&W8 4 a, 

8 4 b©5-&©— #©095 8 4 a«, 010 (1) \ZtH 
2ftZ>thffi8 4 atmm-?$>K). te*©dbSI58 4 blC 



(9) 
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«K«fcoTHW8 4 cj&*»J5£$n*. [Hf9r8 4c©ftfc 
WAjf*&frt>Ch&8 4 b©M*f©fiStth 2T& 
0. S«5 1 ©SffllcTOT. ffl8BBfli5r8 4 c©*t>[H 

[0 0 6 6] HlK*Sft*«t5JC*HjfiflH|K*»t*S 
Wti5 4ttSaSMT*f), TFT*f5 5»»* 
KS«iI5 4©fi¥J[B]fflfi$5Al, TFTIf 

^BltL, Ettii 5 4 OHftff 5 4 a OMfigf * 
A(c¥frft2rrtlCD— 2r®<l«A2 iU SW1I5 4® 

B2tt5i, (A2/A1) X100< feitf {B2 
/Bl) X100I1 0. 3XH11 0%JEATOtEffltC 

tO 0 6 7] J^JSfcttSi- Al £3 0 0 tfm£U B 
l£15 0(imiLL 3=fc, A2, B2llt*l:3<j 
miLT&D. (A2/A1) X 1 0 0 = 1 % k.t£ 0 > 

(B2/B1) X 1 0 0 = 2%ift-5. #HiS#l©*§-& 
(4, A2B0. 9 wm~3 0 Mm©iBBT&ni4\ B2 
14 0. 5 ym~ 1 5 MmCDiSHT*$.n«±a!tfc^fr5:* 
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fc-T. A2, B2©«H!&*±lEI6ll.fc9 i b'h£^£, 

tammzniz. $.tz. a 2, b 2 ©smt&uiej 
9 =b * # ^ t & *> z> ^rfi]^ e (DytT*$> o t t> a? 

[0 0 6 8] &©g lit X ( (A2 / A 1 ) X 1 0 
0. £fc!4 (B2/B1) X 1 0 0) ©fitt, Kt*S* 

fi**£«0*3MKjB* kiSKMnm 5 4 ©tijgi©^^ 
tt*^-r ^£ c t ic <t o t & e> i0 e> ©^t* & o 

^Cjl&ftftl^iiWIBSnft. X=0. 3%, 
5%, iox«D«^l:*UTtt. 3S*jRSBtt»afiS»T 
»t), ifcS»ii5 4 0«iO»til»lU > £fcl4lf 
t h i£M ^ C <h txfc. 
[0 0 6 9] 



X (%) 


0 


0. 3 


5 


1 0 


2 0 
















3r 




at 


is 





[0 0 7 0] lllll Steffi 5 4lzMf$.2tl2>Wffi 
6 0 a©te©#I£^-r¥Bl!T;&&. HSxELfc^lte, m 
m%&5 4 alC|Hm6 0 a ££<«W:fc»,>«T»*ttn£ 
t>, 0^$n-5J;^ICtH]Rff 6 0 aZmm^S 4 a\ZMl& 
T^^J ; fe*^B^©|ggtcS-r^ : fe©Tab'g)» fcfcTU nn 
iifibfej;plc, ^BB5 4 a<D±mmz2fT?>wm 6 0 
a*|$<»l*. tftb^Bl ll:*^T»i*#LTS 
■T^«c©ifi*«>fJ^6 0 %£LL 1 0 0 %J£TF 
o\zm\ZtlZ>. ffiEM£**6 0 %,£ 9 

»m®5 4 t,^wmm&k & 6 toBi:iyf>^j8 
iLT5»ti5 4*tii]si-rs^t^flt^$nfe. 

[0 0 7 1 ] 01214. *58WKS"2< 6 
9Sit¥I0T'JB§. -*IS6 9I1 ffiE-#S« 

5 1 ^^©gWTm^nswi^, s»mffi5 4 

KteOTEDDfJf 6 1 a, 6 1 blCft*DoT£igB6 8 a, 6 
8 bZmtftzZt&ftmt-? ifbgB68a, 68b 
14, WEDDBlf 6 1 a, 6 1 b £ll«lCiW>£Lfcck5&& 
frT*0|^«©*ffiT^H-en*. £jgB6 8 a, 6 8b 

earn * £ t k j: o x t> . mm ufco £ ra«©^)**t# 

[0 0 7 2] 013I4, *»W©tt©*tt«|T*t). ffi 



*. ifeii 4j4sitsissa^e9 i©*6ig!i4a« 

so 1 2 3IClH]m9 2 a%Ml&-tZ>m\zm^2>-?7s!7 9 9 * 
^-f¥ffi0T"<&3,, SltSMca^SB 9 1 14. 4>&< 

£fc^ma»-:#a«»3tettfc#-r3-»©»fi9 2, 9 

[0 0 7 3] iE-»fflifi9 2, 9 5©55©-M 
«9 2£*J*U ^77TiI$tl5«68itt.lll2 3 

*©««©si*mffi9 3*^fig$nsitn£*^« s-r, 

S»fS9 3 3&t»J*Sn*^#i»»ttS«l 2 3©f?r5£ 
0flMtlC|EIJ9r9 2 a«5W. Z<DWm9 2 a!4, 
40 il8»tt»«l 2 3±H*r7* hWi?Xhl«$JUj«b, 
01 4tC;*$tl5V7.? 9 hl/^X hBI± 

IcBEBLT^ftU SMftU fctAtf 7 
^TX-y^>^f-5^£lrj;oT^fiE$n-5o H 1 4 K 
TP^n^TX^ 9 9 14, A 1 X B 1 ©*££© 1 -3©R 

»«at«a-r*iH«jc«rEvx^8 2, 8 5~9o«t 
fc, Ri*iiffi©Si&^e.rt*icifi]oT0f^©fi$s:^r-r 

©T, ^niC*f^UTVX^ 9 9©ft$ A 2, B25t 
so t«m«)2%fll«9 9 a*cttXii^SS^9 9 b©S2 
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[0 0 7 4] D0r)t9 2 a^gntJMIttSSl 2 3 

OAlR*i»SlE3n5. &CA lBtSfcftU 

«9 3!WBJ*Sn4. SltiI9 3©*Bl;ll SfiffB^e 
StffeS«l 2 3(D0flf3f9 2 afc<fc-aTIH]i3r9 3 art«»J« 

ans. set, 8»tt*«i2 3±icn bHibsw* 

S9 3€B-3TBfflR9 4jW*j$3n«. Z(Dj:o\zV 

[0075] fct*tf#7*-e£«sn*i6*tt 

S1£124±KH. i!ufB£#tW®9 3£te«3rf3#ft 
fcEfian. S3tttSWr**SkO*tt«a9 6*»»ric 

an. s&(cei4K9 7«t»A£n«. ^w^^iclt 

9 5tt5H©El*l§t9 4, 9 7 (' LTE 

■ 9 8*Ml/T«fSn5. s«ti9 3trati 

9 6 i©*fc««a-*«aE3RteJRT**. ill 9 8 «b9 

eei^^94, 9 7CDEMoa:#AtK MiBEftBi6 7, 
7 4 tismtcEM ans. 

[0 0 7 6] CWAplCjtf^^SOlftlittSKl 2 3(C 
B«BD0r9 2 a ££K«J:oT ! bRa*«« 9 3 

[0 0 7 7] fc*. CDFff 9 3 aeMS9 3 (DffiWM 
K*J*LttH»£ICtt, #7X»©lft«4£«l 2 30 

h iS* fctt# U y y ST SfJizB L «fc 3 &*fe»tt*« 

1 2 3^Btciam9 2 a£#jGfi-r«££'bpjtrr**. 
xy^>^-r*#8s, nflia«o*ist*r*s i 02K 

[0 0 7 8] B15U, WfB# >J y 
15 (1) t*Sn**3KJI»tt*«l 2 3<D&W\Z 

3««otf-xi 2 015 (2) tc^ans 

J: 3 ICf-X 1 2 1 ^Sn&«8IS5S 12 3(08 
BBlC«#»«l 2 2fcE«U BE^^JJDA. 
«kiX»«6*SHrt* S-fr^Scroott. ft ^ ICE l 5 
(3) CSSn4J:3fc1S«»«l 2 2*5j;^f-Xl 

2 1 S^in^tlCioT, «g»ttSffi 1 2 3 ©Sffi 
fCGORff 9 2 aSMt4*ST*J. 

[0 0 7 9] bf-XUMUftttt, #fttBSi A <->!;: 

•fcSflrWRM- 3 0 8 8 1 6fftffil;HiSftT^?.* 



(10) 

t ^ b TttJ*"T * - £ tc =fc o T^ftOflMi* DD a £ » 

[0 0 8 0] 01611 *56M©S6lCteO*Jfi«T?» 
57 i' r>f h U y i7 WSiSiS^gl 1 1 

9 1 0 1 £&*LT^-f ¥ffi0T-&5„ Sit 

iM a «*8ii i 9«, tt>t>-rn*»-**«js 

3fctt*<rr« 1 0 1,11 2<0MIC«EAS« 

[0 0 8 1 ] flftffi-»©K«l 0 1. 112CD5-6.0- 

»tt*«l 2 5±tCtt. «&©«^EiSiil 0 2#Sfr»K 
W-ftlzmrtZnZo ffl^E^l 0 2*>6ttT«««l o 

1 0 3*t7hUi?^ttl:El*n4. SWfll 03i 

WKffi ^e^ i o 2 ttt5ir»jctt«ttsffij#-r*iaiiiw 

5 Sr&ttTtStt Sn5. £«ttS 1 0 3 iff^EH 1 o 
2ti(l X-f 7f T^5-SSf if 10 4 5: 

^bxttttan*. rafgf io4ii tterffits 

10 5. ±gB«ffi 106. fccfctf 105, 10 

20 6mizft&zti2>mmm 1 o 9 &&Aj-vmtit£hz. ± 

SBttffil 0 6ifiMtll 0 3i£««i£-rS<fc'3fcL 

[0 0 8 2] HtifBSIt*® 103 ©*ffitC«. SSccDE] 
Brllla, 1 1 1 b#!9:tt<bnTi5 9, cntCckoT 
WEaiSttPfliatttferaTtiS. «#©Mf5rl 11a, 

111 btt£St*@l 0 3©*®©H«^ffitC#ffi-TS 
ttnt'fe. 0 1 6 l:fe^T^8^#bTSTRSttI 1 

0 3 <Dmm^ 103a. T&fc^sttmffi 1 0 3 <omm 
fr>b ^ * jc fa o T3f s©« a * #-r ^ K *5 l^T (4. 

30 WifiLfc||fflS«tra«0*fl=T?IHIBf 1 11a, 111b 

^tstte>n-5. 0^an?>fc©(i. HgSBi o 3 atria 

mi 1 1 a, ill b££<Kttfc*»T3&*£T?»*. 
#^WC*;^T, WfB0rSOfia«A2, B2 

Tsan^., 

[0083] 017H sw^ns^se ii95i 

TSHBHT**. 01 7S#B8UTR»S!«S**S« 

1 1 dom&jsmzmwrz, tztz.it. $77,13. eh* 
6j*5ffitttiii 2 5±kh *r^-xa-hiii 

-f3£itc£oT!!§ian&„ Mffi^ttSlgl 

y —4W 7 xts. n&m ^ -s z. t ^mmmti- 

«. 3-n>^a». fgp°n«# 7 0 5 9£ffll^fc. * 

hUE^-^3-mki 0 s<r>mmt%mt^z\th 

T^-5^ni'=b. S|g^-X3-h^l 0 8£«*J£-T5 
^tirJ:oTB((fe«e»t4»«i 2 5*>6©«Sft*W<e: 

[0084] ^ic. ^-xzj-hui 0 8±^zmmm^ 
50 Eii 0 2*j;j;tmii 0 5«sns. Sf, 
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OOOA©f^OTaI$Ml, S»TaR*J7*h 
9 9X©Ta*IWfc. 7. <h 

[0 0 8 5] /^->»)JSnfcT aRttl %©?I5K 
CckoTT a lOSiO|ftSn&S»«ittM 1 0 9 

o 2*j:£rFaMMi o 5*i»)jsni. ibmi o 9 

©JP3ttfc£:Atf6 0 0 Afcatfn*. 
[0 0 8 6] ££>lc, iiil 0 9)l«*SESft&'<-^ 

n-hpi 0 8±{c«±a5«@i 0 6 tuz&mmw 
>Mf&2tiT±ffimmi 0 6tsn*. ±a$«ffiio6 

£UTttfc£AtfTa, Cr, Ti, feitfA 1 

[0 0 8 7] Zfifgf 1 0 4«$nM-Xa- 
hlHl 0 8±(c«tfiizEL/c*Sg^Ji|s|«^bT[H]0«© 

8s«e»Bii i o(D±\zimmfcmnMi 0 3«^ 

n, ftttM&MRl 1 0©*ig{c^EK$nfetH](5rlcJ:-DT 
0 3©^®(Cfc|HlR)Tl 1 1 a, 1 1 1 b*i§ 

f&sns. ife*?oT, twn i orositttii 

0 3©*®*iWrSG3Rfrl 1 1 a, 1 1 1 b (cffl^T-S 

wmt>Wf8.znz>. ztz, &mmmmi 1 otc«sw* 

mi 0 3£±g(Smffil 0 6 t&MTZ>tc&)<D?>?7 b 

#-;n o 7**»tt6n<&. sittli o 3«3n 
^ctiigi 1 1 o±cttmaE5»««i o 3«ot 

0 l^Msns. 

[0 0 8 8] g;fc. 1 1 2 &tftj$-rs«*tt£ 

«i2 6±£«, ffiimmmtmuizti^-yj )i<? 1 

13«5tl5. *7-7-fHH3(l, 
*<feiHKMl6bT«tt6n*>'7>7-f 1 13at 
U-y h'7^;P^ 113 b£7J>£fi£3. 1 

1 3±tCtt, fttX.\il TOT'H^^n-5 2 0 0 0 A© 
Jfs£©#ii«@l 1 4«$n^. #il«ffil 1 4tt 



(id 

T7J^-7^;i/^ 1 1 3±tC«SH[S]^l 1 5&Ml&2n 
C©J;fi{cLTte73a«l 1 2dSM$n5. 
[0 0 8 9] ^C±5l:l/T§»»^)B)S3nfc-** 
.fctffl&TjfSlgl 0 1, 11211 WE^SS^JtlpI^tCL 
Tl^Ii 1 1 6*^fiEUTftS^to-B:e)n3>. till 1 
6 «, flftSttilJl 7 5 t^«0#»K«toTlliSSn 
So C©J;5l:bTM$n^gltSm^gil 1 
9©*ffi*SEPJiaBt*5J:^*EEEP»DB#(3fc^T«. tffffiE 

io frfens. 0 1 7 i^sns^* ii7a itmfetemu 
[0090] a±©«k5K*3feM«t«tntf, 

5 4, 9 3, 1 0 3 ttHOtt©Sffi£WU ■?•©«»« 
5 4 a, 10 3 aT?»4Jt«Wl!flifli*«^<lft^e>n-&. 

9 3, 1 0 3©*B*Cfl_0«t-r*fcae)K:tt, RtJttH 

54, 93, i o 3&Bi8.2nz>'<gmmrfwatt.£-£ 

«54, 9 3, 1 0 3*t»lSSn4. ftJKKO/f?-^ 

*»iStl4. I»iSUfcR»S«a**S«6 1, 9 
• 1, 1 1 9TH £tt«1S5 4, 9 3, 10 3©Jl£ig|$ 

tciatt&naiam*fctti!ba5*«jt«w*«t<. 

<&<, -®7c#>S#l**B5 4, 9 3, 1 0 3*«$ 
so t. SKMItSWfl^^^n^^fSIi^f 
[0 0 9 1 ] htzifi-oX, SWtl5 4, 9 3, 1 0 3 

©xy ^aj»A»e.©#j»**B8±3n. ^crb^^©^^^ 

[0 0 9 2] St. SWI5 4, 9 3, 1 0 3 ©SM 
40 teGfldM£T*&-5©T. ^nJCj;oT*^«0-57j|S]*^© 
A»^TS.oTfe*^Sffi(c{f«SB*75^tcSW$-& 

itti5 4, 93, io3n KmmtLxmmL, Z. 
tuzz-oT-js&ms i, 92, io KDm^mmtit 
Kttm\zKtt&zMvitK%mmgk&7f;mm.t&&-r2> 

[0 0 9 3] ±iSUfcHM«T?tt, X-f t 
LTTFTSf 5 5i5<J:tfz:3g^i5t^- 1 0 4 
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[oo9 4] ztz, *mmmT:teWiihm*mw<Di&7r^ 

fc, y*7> h^T. h^— HWffilC. PDLC (PolymerDis 
persed Liquid Crystal) ; E— H, fii:ft;«£ 1 

T 7 - 7 w )V i? £ b T«6 7 ■< )l$ & M ^tzM \Z -D 

jb'So - 

[0 0 9 5] fcis, fjntflTSSttti 54, 103 
£Ei&!52, 5 3, 1 0 2 tl4. HiWl-W5S*lt 

tfiffiii6 6, i i oitc^fig^n^itni'fc, A3 

f2B2$5 2, 5 3, 1 0 2&IottiSfiil6 6, 1 
1 0«Sn5©T, Kl**ffi5 4, 103teE8l5 
2, 5 3, 1 0 2 tcM^f Z^olZlsTrnttZZtbo! 

i»*^> 5ltfS5 4, 1 0 314. PlTf 

*Ki*«aia]±*«iifi»tts««f-r4iBiiw**»tT»it6 

ns. c:ni;J;oTSWti5 4, i0 3i»iSWi£*: 

[0 0 9 6] El 1 8 43«J:tfH 1 9 ttffB— S^Sit^ 1 

0 4 *B»*, KttttS 1 0 3 £{a^E*g 1 0 2 (Cfig-T 
5J;-5fcbT»ttfc-^*«l 0 1 *7K?¥-mmT~& 
•5. 01 8 tC^an-S^ofC, ffl^BS^l 0 2 tSWt 
ffil 0 3tOMttO«»fc4Jt»T, S9IEm^SE«S 1 0 2 

fflcatftiatstctt, sittfii o 3 0jmffi o 3 

at. -tnJBtft-©«tf£©*IMi (H18«fl:iHT. 

-timm-CTKirm) «, ft^Em 1 0 2 ©, aa-rss 

Mill 0 3 5tt*tEiBl 0 2©rt#fcfco 

tmc2 Ken ©mtaan*. fci^n «a 

C I3&t2tfm<0t*fc«. S3C2S0. 5/iml:IS 

ns„ 

[0 0 9 7] 019 iC^^n-S^-^iC. ff^Eigl 

1 0 2 1 0 3 t©Sft:0«^K:*l»T, 41ft IB 
fl^EISl.O 2(Dft^*|6]i«IlX-r^>*^©fi$C3 
**Jt«W/hS^ltfcatfn«t*t:«. o 3 
©»a*^S8**«l 0 3CDrt*fc|^JoTfiSC4 (> 
C3) S*f SflMfttMMBl 0 3 a tan*, fci*. 
«. *3C3tf«0. 1 ijmCif tit fi$C4IJ0. 

5 xtmicatfns. 

[0098] Mk-rssmM i o 3 m±tmm 

W5, W6 £&ttTafc#Sn5. «^E8i! 1 0 2 ©fi^ 

*iRjjcsa[^*r6]©s«mffii 0 3iwi±©ffii!Bttw5 

Wr&#[6]©Kfcr«ffi 1 0 3[S)±©P B 1Pi«W6lC-?- 

n-tnatfn*. 

[0 0 9 9] 12 011 SftIBTFT*^5 5 SKI*, S 



(12) 

#t«1£5 4 £y- W\*X6E*I 5 2fc e fctfV— 7x/\*7.EilS 

5 3Ka«r*«fc5KbT»ttfc-*a*5 1 

ffiHT**. fct&tfV- W1XE*5 2£K»«ffi5 
4iOlft0«!»l:*^t. MEy-hA^E*5 2© 

mttfatizm.5tt **fo©ga e i *«jt«n«**tr>« 

5 4©f*|#t;:ftoTftaE2 «E1) **-T4««** 
Jlgig|55 4 a tan-So tzt^t. fi$ElA53ymffl 
<h#JC«. fiSE 2120. 5/iml:I«tl5. 
io [0 10 0] fetA«V-XA*XiBH5 3 tsw 

«@5 4 tCDm&OStfHCiS^T, «.KV-.XA*E» 

4<7DF*3*(^[6]oTfiaE4 (>E3) 
0. 2 um©i^lC«, ft£E4«:0. 5 ymlcg^n 

So 

[0 10 1] ffi&-f££*Mi«5 4H±ttMWW 

7, W8 S:*t-tTtS.te.nS. V— 7. A'XEiS 5 3 ©ft 
20 fJ^lllffi/oJ|nl©5»«1 5 4 R±©fflWttW 7 
fc, 7-XA*XEH5 2<Dft^|Bj^¥ff3&*|n]©SI4 

115 4 H±©iBjwttw 8 i:tnt*nitfn5. 

[0 10 2] 

t©WT^*«*£T3££%>6&.ikan*. aetc> s 

40 [0 1 0 3] ^fe*^Bj!iCJ;ntf, 1 -=>WS»t«ffilC*3 

WEPnm*fctti!bWoE?d/^->tt. ^«-rs.ss*« 
®raK*3i>TS^i::£<EbTEBan*. c:ne.(4. 

*o 

so [0 10 4] *fc*5EWK«tntf. WE5i**Sit?IIel 
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[0ffl©f8SW«j:i&9» 

[01] *3SW©-£Jfi«T**EI*£!ttfi**g«6 

[0 2] ustwitfes. 

[0 3] S«a5^t)-&^(D$iEffilM6 7, 7 4lcSfi^tl 
fc7k*>^I*|B]6 7a, 7 4a©i^^tit* 
£. 

[0 4] mFfg-^SIS 5 1±©&S**S5 4©Jtffl©[H] 
6 0 a, 6 0 b©^j£#?££SI®lWC:^T®r®0T'<& 
-5. 

[0 5] Hfl#©«i5£#f *W*««*6 6£ffrST 
■SlSdffl^^n-SV^^ 8 2 ^/TtfIitJ&5. 
[0 6] i07X^8 5^t¥Iitfe5„ 
[0 7 ] IWtl 5 4 ©a®©«lfc©[H]f?r 6 0 PsKDSgSK 
r £^T¥®0T&3„ 

[08] mmmmr t. i-3©K»*S5 4©*Bt:# 

[0 9] ££Jcffi©VX^ 8 6~9 O£*-r¥ffi0T& 
5. 

[HI 0] *6Mktt*«7 8fc»j«Sn*Ci«8 4a, 8 

4bft-tn*n*"r»fBBiT**. 
[011] BflfBS»m@5 4izmi&2nz>wm e o a© 

fdl©0ij £^-f¥S0T'& -5 . 

[012] #5S9lfc:*"3< 6 9£*rr¥® 

0T&3. 

[013] *58W©«l©IIJfi«-C*0, ffi©*&tCj;o 
19 1 <&^t»ri0T»S. 

[014] mesttsflftASiKSB 9 1 1 

2 3lCiam9 2 aej»j£T«RK:J11t>&n«-?;*?9 9 
Sr^i-¥tS0T*-§>„ 

[01 5] #y y*»yisoaais*R»wt:*TW 

ffi0T&£„ 

[016] *S^<Dffi0£%OTT&££tt9tta&j*& 



20 



30 



■ 119 <D-#S« 1 0 1 LT*-f ¥®0T& 

a. 

[017] EttSHKA&K&ai 1 9S*^»fiBHT» 



[018] sst«® 103 ^fi^iEU 102 tms-rs. 

ct-5tcLTfS:ttfc-#S«l 0 1 £^-f¥®0T';fe&. 

[019] 5»ts 1 0 3 samms 1 0 2 icmg-rs 
[020] sw**5 4*y-h*«kz;y-xA^s« 

5 2, 5 3£M-r«£5£UTRti-fc--;MME5 1£ 
^-f¥®0T&3. 

[021] 3 o©-^s«3 

[0 2 2 ] WfBSMS^S«*^«3 0 S^tSfliT? 
[02 3] SSfcffiOfiEJfEWPiaT^^-fVvhUf 

^*ii:ffl^6n4TFTi 1 *#-r**«i 2^^-r 

¥®0T&5. 
[024] fiftSSSS 1 2 £0 1 6 tc^sn«>«)»fE^x 
2 8 -X 2 8^&J,fct^lC»fffi0-e*-5. 

51, 69, 92, 101 — IjmWL 

9 3, 1 0 3 Sit*® 
T FTff 



5 2 
5 3 
5 4, 
5 5 

5 9, 1 

6 0 a, 
6 1,9 
6 6, 1 

6 8 a, 

7 1,9 
7 3, 1 
7 5, 9 8, 

9 6 ttvtmm 
102 m^mm 

1 0 4 -^m^ 



0 7 U>?2hft-)l> 
60b, 111a, 111b DSBf 
1,119 SMII^i^Si 

1 0 mmmmm 

6 8b ASK 

5, 112 m^mm 
1 4 

116 



[03] 



[0 7] 



[08] 




-51 




-54 



is. 



L2 
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(14) 



[mi] 



[04] 



WV 



B2 



/ 
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